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STUDIES IN COMPARATIVE ANATOMY.— No. II. 



ANATOMY OF THE INDIAN ELEPHANT. 



Intboduction. 

Whknbveb the compaiatiTe anatomy of mammalia shall be 
ezhaustively treated, the strnoture crif the ^dstmg species of 
elephants will claim a principal share of attention. They are so 

distinctly separated from other quadrupeds that an order is 
required for their sole reception. Yet, though isolated from all 
other existing species, they bear marks of affinity witli more than 
one group, particularly with Ungulata, Sirenia, and Rodentia. 
This fact of recent zoology suggests a view which the history of 
extinct mammalia seems to justify, viz., that the elephants 
constitute a comparatively primitive type, representing, though 
perhaps not directly, a now extinct central group, from which the 
orders above mentioned, and possibly some others, may have been 
derived. The .African and Indian dephants are further remark- 
able as the laigest land quadrupeds now living; nor can the 
pelGBontoIogist, reviewing the land quadrupeds of all past times, 
so far as they are yet made known, find a trace of any larger 
form which is not also an elephant. Hence arise some curious 
pliysiological and mechanical questions to the student of elephant 
anatomy. What are the special modifications implied by a 
weight of perhaps three tons ? How nearly do the existing 
species approach the Hmits of size fixed by mechanical laws and 
by the physical properties of animal tissues ? 

It would be an interesting task to investigate such problems 
as these, and to discuss the many points of anatomy, morphology, 
physiology, and, pakeontology suggested by the examination of a 
dead elephant Our immediate purpose is less ambitious. 
Leaving the greater enterprise to other times, and probably to 
^ther hands, we here offer a condensed statement of &cta re- 
^ spectiug those parts of the structoxe of the elephant which are at 

^•J^ JUN 121303 i^?3530. 
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present least pedecdy known. When the time for comparison 
and inference shall have come, such facts will he found of nsa 

For the convenienco of future students, a list of the principal 
memoirs on the anatomy of the elephant is suhjoined.^ Some of these 
require special meutioiL 

iBIiAIB,-'Patbiok. — The Anatomy and Osteology of an Elephant, heing an exact 
Description of all the Bones of t)ie Elepliant which died near Dundee, April 
tho 27th, 1706, with their several dimensiona. Fhil. Trans. toL zx?iL 

p. 53, fifi. (1710). 

— On the Organ of Hearing in the Elephant. Fhil. Tram. zxx. p. 885, 
fig. (1718). 

Oampeb, Pierbe.— Deacription Anatomique d'un Elephant mMo. PahUfo par sob 

fils, A. G. Camper. Paris, fol. fig. (1802). 
■ Kort berigt van de ontleding eens jongon elephants. Vaterlandsche 

letteroell'eningen (1774). Translated in Camper's Kieinere Schri/terit pt. 

i p. 61, and (EnweB, tom. 1 and iL -p, 15i. 
OoiBfiE, JoHir. — Observations on the Different Species of Aaatio Elephants and 

their Modeof Dentition. Phil Trans, vol. Ixxxix. pp. 205-236, fig. (1799). 
CVTZEB, Geohoes.— Recherches snr les Ossemens FooailM. Faiis^ 4th ed. torn. L 

pp. 468-582, fig. (1834j. 
OumB Mr LuTBiUiABB, — Beonail de Planchss de Myologie, torn. iiL 
DAUBSimnr.— In Baffon'e HiiMn NatmrOU, vol. zL Paris, 4to (1764>. 
GOODSIE, John.— Notes on the Myology of the Elephant. Appendix to 

Anatomical Memoirs, vol. i. p. 446. Edinburgh, 8vo (1868). 
Haeelson, Robert.— On the Anatomy of the Elephant Froe. Irish Acad. vol. 

iii pp. 385-898 (1847). 
' On the Laiyns^ Tteohee, end (Esophagus of like Elephent lb. rdL iv. 

pp. 132-135 (1850). 
On the Anatomy of the Laduymal Apparatos id the Elephant. li. voL 

iv. pp. 158 -165 (1850). 
Home, Everabd. — Some Observations on the Strncture of the Teeth of 

Gtaminivorotu Qnadxnpeds, partlciilarly those of the Elephant end Su$ 

JStkiopieus. Fhil. Trans, vol. kxxix. pp. 287-268, tig. (1799). 
HouEL, J. P. L. L. — Histoire Natnrelle des deux l&fpliaiu^ mfile et femelle^ da 

Museum de Paris. Paris, 4to, fig. (1803). 
[External parts only. These were the animals afterwards dissected by 

Cnrier.] 

HmiTBB, Jomr.— Bsiaya end OlNervatian% edited by Praf. Owen, vol. ii pp. 

170-176, London, 8vo (1861). 
LxuBET ET Gratiolet. — Anatomie oomparfo da qrst^me nerveoz. Paris, fid. 

fig. (1839-1857). [Brain.] 
Mayer, C. — Beitrage zur Anatomie des Elephanten und dor iibrigen Pachy- 

dennen.— ilfaidL Cket. Leop. vol. xadL 4to^ fig. (1847). 
HovUKs, ALLEN.-^Anetomical Account of an Blephant^ aecidenteUy bomt in 

Dublin, 4to, 72 pp. 2 pi. (1682). 
Owen, Richard. — Description of the Fcetal Membranes and Placenta of the 

Elephant {Elephas Indicus^ Cuv.), with remarks on the value of placentary 

ehaiacters in the d ees ifi ca tio ii of the mammalia. FhU, Tram, cxlvii. pp. 

347-^, pL zvi 0857). 
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Piene Camper diaseeted an el^hant in the wmter of 1774. The 
work lasted leas than three weeks. Camper had sabseqnenlily seyeial 

opportuoities of examining elephants of both sexes, and it was Mb 
intention to prepare a full anatomical description. He died, however, 
in 1789, leaving only the plates, an index to the figures, and the titles 
of the chapters which were to have composed the text The published 
deaoription, which is of some value, Uiough by no means fall, was 
diawn ap by his aon, A. O. Camper. The platea aze ftee and taato- 
falf without much detail ; they contain useful matter respecting the 
chief viscera, but only the most meagre notes of myology. 

Hunter's notes are ezceUenfc, especiaUy the account of the female 
generative organs. 

Cuvier dissected a male elephant in 1805,^ assisted by his pupOs 
and by the painter Mai^aL He anbaeqnently diaseeted two other 
apeeimens, a male and a female. The results appear in his post- 
humous Becueil de PlaneJies de Myologie, published by Laurillard. 
The plates are not good. We imd drawings only, without descriptive 
text, and the letters of designation are not always rightly afiixed. 
Everywhere the want of the master's eye seems apparent. Though 
meet of the details aze conect^ it ia neeeasary to warn futme atodentB 
that hardly anytbmg can be taken on trust from these platea. In 
the present memoir a ayatematic compaiison with our own diaseotions 
has been made. 

Mayer's dissection is given very briefly. Many of the muscles are 
merely named. We have found several mistakes of importance in this 
short account;. 

Owen, R.— Odontography, pp. 625-665, pi. 146-150. London (1840-1846). 
Pearault, Cl. — Mimoirea de VAcacUmie B/oydU des SdenceSf torn. ilL part iii. 

p^ 161, pL zidiL (1784). 
Describes the African Elephant in Mimoires potur mrvir d tSitMre 

Naturelle des Animaux, vol. ii. Amsterdam (1758). 
SsBA, Albert. — Locupletissimi reram naturalium Thesauri accurata description 

&c., vol. L teb. iii. Amst. foL (1734-1765). [Foetus of Elephant] 
Smbbao. — Optuooli di Tsrio ikigomento. Napoli, 4to, fig. (1766). 
Stukzubt. — ^Essay towards the Anatomy of the Elephant (1728). 

On the Spleen and Anatomy of an Elephant. London, fol. (1733). 

SuPLY. — Bemarques anatomiqiies sor on d^phant ouvert au fort Saint-Georges 

(1716). 

TvBiiBi^ W. — ^Leottures on tiie Oompantive Anatomy cf tiiA Fkoenta, lat aeiie8» 
Edinbugh (1876). [Bdates same Obsarvatioiis oe iJis Stroctare iA tiie 

Placenta in the Elephant] 
YULPIAN ET PhiI/Ippaux. — Notea sur le coeur, le foie et les pounuxiis d'un 

elephant (femelle). Ann. Sci. Nat. ZoologiCy vol. v. (1856). 
Watson, Mobbison, H.D.— ContrilmtuxiiB to thA Anatomy cf the Lidlan 

Elephant Journal Anakimy and Ph^Mogy, 1871-74. Obwmtioos 

in Human and Comparative Anatomy. Edinboi^h (1874). 
ZiMHERMANN, E. A. W. — Beschreibuhg and Ahbildnqg ebiea Nengebomen 

Elephanten. Erlangen, 4to (1783). 

^ Delcuze, " History and Description of the Royal Moseum of Natural History," 
Eng. Trans, vol. i. p. 91. ^ 
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Vulpian and Philippaux give an excellent description of the heart, 
longs, and Kver. We have not thought it needful to describe these 
yisoBSA afresh. 

In 1856 the late Professor Goodsir purchased an Indian elephant^ and 
diaseojbed its fore and hind' limbs, and the notes of hLs dissections, un- 
fortunately very imperfect, are published in the Appendix to his 
Anatomical Memoirt^, vol. i. p. 44G. As the head and several of 
the viscera of this specimen had been preserved in spirit in the stores 
of the Anatomical Museum of the TTnireraity of Edinboigh, Dr 
Morrison Watson was permitted byPtofessor Turner to examine tibem, 
and the results of his disseetions were puUished in this Jowmal. 

Our dissections, for the most part, agree closely with Dr Watson's, 
and had he been able to complete his researches in the same manner, 
our treatise would have proved superliuous. 

A few words may nsefhUy Iw said upon the mode of disseotion. 
When this paiticiilaily awji:waid sul^ect was ofifaied to ns we had 
no eizperience or instructions to gnide us as to the heat way of pro- 
ceeding. We have, nevertheless, succeeded in preserving all the parts 
in a nearly unaltered state for three years without immersion in fluid. 
Any future dissector of a very, large animal will do well to inject 
a pieservative solution xepeatedly before dismembering the oaioase. 
Afterwards, it is merely necessary to keep the part^ in a close-fitting 
box, lined with lead, and to wrap tlieni in cloths wetted with dilute 
I spirit, or other antiseptic. Occasional change of position is desirable. 

Our example was a younjr female, about five feet high. It was 
purchased in December 1874 by the Council of the Leeds Philoso- 
phical and Literary Society, to whom our thanks are due, not only 
for permission to dissect the animal, but also for the leadinesb with 
whmh they have provided the appliancee of all kinds neoessaiy for 
such a piece of work. 

MnSOLBS OF THE FOBB-LOfa 

Fectaralis major consists of two distinct portions. The super- 
ficial arises from the forepart of the sternum, and })asses nearly 
transversely outwaids, to be inserted about the middle of the 
shaft of the humerus. It is separated at its insertion by a small 
interval from the other part of the mnsde. A few of the lowest 
fibres aie contimied into tihe fascia of the aim. PeetoraUB fnajoT 
is overlaid by flUufo-Aumera^is and deltoid, with which some of 
its lower fibres axe blended. The lemaining portion of peeiorcUta 
majw arises from the posterior two-Hiiids of the sternum, and 
passes forwards and outwards beneath the superficial part of the 
muscle, to be inserted into the humerus along the outer border 
of the bicipital groove, reaching upwards nearly to the apex of 
the greater tuberosity. 
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C. and 274-5,/; 283, figs. 1, 2,y,yi; 284,%. l,y,y (should 
beyj; 2SS-6,j,j\; 287-8,/,;^; 292-3, y,;^ (should bey,). 

Feetoralia m»Nor«---Chxvier aM Loniillaid figuie (292-^, y*) a 
small musde atismg beneath the anterior portion of pedordUs 
major, and widening considerably towards its insertion into the 
upper end of the humems. This is apparently the pectoralis 
minor of their index. We have not found this musde.' 

Serraius magnus arises by digitations from the 7th, 8th, 9th, 
and 10th ribs, and from the fascia above them. It is inserted 
into the inner surface of the apex of the scapula. 

C. and L., 276-7 {g), 282, upper figure (c/). Represented as 
arising from five posterior cervical vertebrae, as well as from 
ribs, 283, figs. 1, 2 {g). 

Masto-humeralis arises by two distinct heads, the larger of 
which is attached by a strong rounded tendon to the basilar 
process of the occipital bone. The second and thinner head 
arises by a flat tendon from the mastoid process between the 
stylo-mastoid foiamen and the origin of (%flE<Mm It is inserted 
into the top and outer side of llie tuberosity of the humerusy blend- 
^ ing with the anterior part of the deltoid. 

0. and L. — ^274-5 (&^), deido-mastoidien ou trachflien;** 
276-7 (&*) ; 287-8 (ft^) (incorrectly shown as inserted into the first 
rib); 290-1 (fti), 292-3 Q?). 

The plates indicate an insertion much lower down upon the 
humerus than that given above. We cannot reconcile the rela- 
tions of 1:^ to k {masto-humeralis to deltoid) in the different plates. 

Belioideus is comparatively thin. It arises from the under 
surface of a strong fascia^ which is attaclied to the spine of the 
scapula, and stietches over the shoulder-joint. Fart of tiie 
muscular fibres pass back to the angle formed by the spine and 
the unciform process. The remaining fibres arise from the fmak, 
along a line whidi extends from the tip of the undfonn process 
to the posterior boxder of the scapula. The frusda is continued 
upwards and badcwaids over the infraspmatus to the borders of 
the fossa. The ddtoid passes downwards, winding over the 

^ Oavier and LanxillMd, Seeneil de Planehu d$ MyehgU* 

* Oar notes of the stemo-hamera] muscles are, unfortunately^ not quite com- 
plete, and certain details cannot now be recovered. The parts were cut fhioq^ 
when little beyond a pott-mortem examination was thooght possible. 



10 



STUDIES nr COUPABATITE iklf AT0H7. 



tabeioflity of the hmneras, and is inserted into the outer and 
anterior sni&ce of the hmnenis, immediately below the root of 
the taberofiily. Some of its fibres nm into the Urea minor, q,v, 

G. and L, — ^274-5, (we have found notiiing exactly corre- 
i^nding to k); 27&-7 (J^); 283, fig. 1 (kf); 2U, fig. 1 (^); 
292-3 {k ?). 

Suhseapulwm arises from the whole internal snrfoce of the 

scapida, except at the angles. Serrahfs magnua is inserted into 
the superior angle ; t&res major arises from the inferior angle ; 
while above the glenoid cavity is a surface unoccupied by 
muscle, over which the suhscajMlaris plays. This muscle takes 
origin also from the suprascapular ligament. It is inserted by a 
thin flat tendon into the internal siu^face of the head of the 
humerus close to the articulation. The insertion is overlaid by 
the eoraeo-brachialis. 

0. and L.— 283, figs. 1, 2 (n); 284, fig. 1 (»). 

Supraspinal — A thick mnscnlar mass, filling the supia- 
spinons fdssa^ and taking origin also above from the fascia whidi 
oovers the mnsde. Inserted into the upper border of the tuber- 
osity of the hnmeros. fleshy throughout. 

C. and L.— 276-7 ; 283, figs. 1, 2 ; 284, fig. 1 (l). 

Infraspinatus arises from the posterior surface of the spine of 
the scapula, and from the under surface of the unciform process. 
Its origin from the bone is defined below by a line drawn from 
the tuberosity of the humerus to the junction of the upper and 
middle thirds of the posterior border of the scapula. It arises 
also from the intermuscular septum between it and teres minor, 
and from the fascia which coveis in the infraspuious fossa above 
the level of the undf onn process. The muscle conveiges to a 
strong fiat tendon, which is inserted into an oblique line along 
the outer surface of the base of the tuberosity of the humerus. 
Above this line a large and distinct bursa separates it from the 
tuberosity. 

C. and L., 276-7 (m). 

Teres minor arises from tlie outer surface of the scapida along 
the middle third of the posterior margin, and from the intermus- 
cidar septum beneath the muscle. It is inserted into the neck 
of the humerus behind and below infraspinatvAi, with the lower 
border of which some of its fibres are connected. Its tendon is 
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also closely connected with a very strong bundle of liganientous 
fibres from the deep surface of the deltoid 

0. ^d L., 276-7 (p, the letter indicates tem me^, aocoiding 
to the index). 

Teres tnajw arises from a small triangnlar smf aoe on the 
internal aspect of the inferior angle of the scapula. It is in* 
serted into the neck of the hnmems along about two inches of a 
line connecting the inner side of the head of the humerus with 

the internal condyle. The lower fibres of the tendon are con- 
nected with part of coraco-hmcliialis. Immediately behind it is 
a bundle of muscular fibres, forming part of the triceps. Tlie 
tendon of teres major is embraced by the two portions of the 
tendon of latissimus dorsiy of which the more superficial is 
inserted into the humerus a little above teres major, while the 
deeper and smaller portion is inserted immediately behind it. 

C. and L. — ^283, figs. 1, 2 (o). In the second figure the origin 
would agiee better with that of Uim m/nor. 

CcmoihbriusMdlis arises thin and flat> by tendinous fibres from 
the tip of the coraooid tnberole, and from the upper part of the 
capsule of the shouLder-joint^ It is inserted by fleshy fibres into 
the anterior surface of the humerus, between the insertion of 
latissimus dorsi and the internal condyle. 

C. and L.— 283, figs. 1,2; 284, fig. 1 (q). 

Biceps arises within the capsule of the shoulder-joint, from 
which it emerges as a strong round tendon. There is no trace of 
a coracoid head. The muscle gradually increases in thickness to 
the elbow-joint. Some of the deeper fibres are inserted into the 
anterior part of the capsular ligament, the rest pass over the 
joint to be inserted into the front and inner side of the ulna, 
dose to its upper extremity. A large vein separates the inser- 
tion of the hietpa from IfradUaUs aniieus. 

0. and L.— 283, figs^ 1, 2 (r); 284, fig. 1 (r^). The drawings 
are correct; but the index mentions. a coraooid head which does 
not exist. 

Brachialis arUimis arises from the humerus just below the 
articular end, and external to the greater tuberosity. The 
muscle winds round the shaft of the bone to reach the front of 
the external condyloid ridge, from the commencement of which 
it receives some of its lower fibres. Inserted into the front of 



12 



STUDIES IN GOICPABAXIVE ANATOMY. 



the ulna, immediately below the hiccps. The musculo-spiral 
nerve lies along its posterior border, while the extensor carpi radi- 
alii Umgior crosses it superficially. Beneath it lies a plexus of 
large veins, just above the dbow-joint, and a large horizontal 
branch of the brachial artery. 

0. and L.— 276-7 283, figs. 1, 2 («) ; 284, figs. 1, 2 («)? 

^?W(^— The middle or long head (0. and L., 274^, t, 276-7 
i, 283 figs. 1, 2, origin only 284 fig. l«M),azifleB fiomihe 
whole axillaiy border of the scapula by a thick and strong 
fleshy mass. It expands as it passes down, blends towards the 
elbow with the external head, and is inserted with it into tlie 
posterior surface of the end of the olecranon, l}"ing superficially 
to the remainder of the muscle, from wliich it is separated indis- 
tinctly by connective tissue. The external head (G. and L., 
274-5, 276-7, V-), the stronger of the remaining two, arises 
from the posterior surface of the humerus, reaching as high as 
the greater tuberosity. It bridges over the musciJo-spiral nei've 
just above the external condyloid ridgej and blends with the 
deeper surface of the middle head. The inner head (0. and L», 
283, fig. 1, 283, fig. 2, 0 has a small pointed origin dose 
below the insertion of laiMiimi domi It passes downwards 
and widens out so as to occupy the whole posterior surface of 
the bone, between the condyloid ridges, a strong bundle taking 
origin from the external condyloid ridge. The inner head is 
inserted anterior to the rest of the muscle into the olecranon 
process. 

BoTSO-cpitrochlcaris. — A thin and flat muscle, which arises 
close to the posterior angle of the scapula on its ventral surface, 
and from aponeurotic fibres superficial to trice^ The lower 
part of the muscle is connected, close to its origin, with strong 
aponeurotic fibr^ derived partly from latissimus dorsi, partly from 
panmcuhis, and passing into the posterior border of the middle 
head of tricgM, Jhra(hqn^oeMeari8 passes down as a. thin flat 
muscle, extensively tendinous on its deeper surface, and is 
inserted by a small rounded tendon into the olecranon on its 
inner side, close to frieeps, with which it partly blends. 

C. and L., 283, fig. 1 (0, fig. 2 (( t). 

Pronator radii teres. — A strong ligament, wliich may repre- 
sent this muscle, springs from the inner side of the internal con- 
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dyle of the lumieras, about on a level with fieam carpi raddalia, 
bat anterior to it This ligament passes obliquely over the 
muflcLes and vesseiLs, and is inserted into the middle of the 
radius for about two inches, expanding greatly over the bone. 
Beneath it, towards the radial eztaramity, are some muscakr 
fibres, which spread out towards their insertion as a small trian- 
gular muscle, contmuons wi& the ligament, and covered by it 
superficially. 

C. and L, 283, figs. 1, 2 (x). 

Flexor carpi radialis arises by a flat tendon from the back of 
the internal condyle of the humerus, passes directly along the 
inner side of the fore-arm, and ends in a round tendon, which 
occupies a distinct sheath connected with the annular liga- 
ment The tendon is finally inserted rather deeply into the 
carpus. This muscle is remarkably elastic When cut, it is 
retracted 3 inches, and is seen to be composed of regular alters 
nate layers of muscular and elastic fibres in about equal propor- 
tions. The muscular fibres predominate towards the deeper 
surface, and also towards the origin of the muscle. This unex- 
pected structural peculiarity would give rigidity to tiie limb, 
when it is extended in a perfectly straight line. When the 
animal stands, the toes are, so to speak, over-extended, so that 
the flmyr mrpi radialis, stretched like the cliord across an arc, 
tends to draw the carpus upwards and forwards, and opposes thQ 
flexors. Wlien, on the other hand, flexion has carried the limb 
in the least beyond the neutral Hne, the elastic band assists the 
flexors, drawing the carpus upwards and backwards. 

C. and L.— 283, figs. 1, 2 (7) ; 284^ fig. 2 (7). 

Mastic ligament of outer aide of f&nrwrvL — Connected with the 
external condyle of the humerus is a very strong flattened band, 
composed pertly of yellow elastic, but chiefly of white fibrous 
tissue. This passes down along the outer side of the fore-ann, 
and blends on its anterior and posterior borders with tlie strong 
fascia o^ l^t part of the limb. Opposite' the upper fourth of the 
bones of the fore-arm, this ligamentous band spreads out laterally, 
becomes greatly thickened, and is converted almost wholly 
into yellow elastic tissue. It continues to widen as far as 2 
inches above the lower end of the ulna, where it divides into 
two portions ; of which the anterior and stronger iB inserted into 
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the front of the end of the ulna, the posterior into the outer snr- 
&ce of the end of the same hone. The tendon of exfim«0rmin«mi' 
digiH separates the two portion& The insertion consists of white 
fibres diiefly. 

Palmaris longus arises from the back of the internal condyle 

of the humenis, and from the strong intermuscular septa which 
divide it on the radial side from flexor mnvnmnis digitonLm, and 
on the ulnar side from flsow carpi ubiaris. Palmaris is a flat 
muscle, heconiing tendinous at the commencement of the cai'pus, 
where it spreads out over the palm. The strongest portion of 
the tendon passes to the ulnar side, and is inserted into the 
sesamoid bone of the 5th digit. A median portion is mnch 
slighter, and is lost in the palm. On the ladial side» part of the 
expansbn blends with that of the extensor tendoa Lastly, a 
strong tendinous bundle of paJmofm is attadied by its deep 
surface to the annnkr ligament, nearly over the tendon oiftmor 
carpi radialis, and superficial to the origin of flexor hrwis, 

C. and L.— 283, figs. 1, 2 (a) ; 284, fig. 2 (a). 

Flexor caiyi ulnaris arises by two h(3ads, one, thin and pointed, 
from the internal condyle, the common ajtoueiirosis, and exten- 
sively from the intermuscular septum between this muscle and 
flexor communis digitonim. Tlie second head, on tlie ulnar side, 
arises thick and fleshy from the hack and inner side of the ole- 
cranon, immediately below the insertion of tricefps. The ulnar 
nerve passes between the two heads of origin. The united 
musde is inserted into the pisiform bone, and continued thence 
by strong fibres to tiie ulnar side of the manna. 

G. and L— 274-5 (S); 276-7 09); 283, figs. 1, 2 0$); 284, 
figs. 2, 4 08). 

FUasoT eomamm digitonm arises by a common tendon with 

jKilniaris and flexor carpi tdnaris from the baxjk of the internal 
condyle of the humerus. Its deep surface is tendinous, and 
separated by loose cellular tissue from the bones of the fore-arm. 
It ends in a very strong, flat tendon, which divides into five 
opposite the base of the radial sesamoid bone. Of these tendons, 
those to the 1st and 5th digits are only half the size of any of 
the others^ The middle tendon is rather the strongest of the 
nmaining three. Inserted as usual into the terminal phalanges. 
A ftinflll musde, which may correspond to flexor kmgua poUieiB, 
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ames, dose to the common tendon, from the internal condyle of 
the hnmenis, but somewhat deeper. It lies beneath flexor eam^ 

munis digitorumt and to its radial side. At the lower fourth of 
the fore-arm it ends in a round tendon, which joins the deep 
surface of the common flexor. Another muscle arises by fleshy 
fibres from the ulna, beneath the idnar origin of fleicor caiyi 
uhiaris, and to its inner side. It consists of a small conical 
bundle of muscular fibres, ending in a thin round tendon near 
the upper extremity of the foie-anzL The tendon joins the deep 
surface of the tendon of the common flexor on its ulnar sida 

C and 283, £g. 2 Ou» /&^); 284 % 2 /u> the letteis of 
the preceding figure are reversed here, /u>^, fig. 4 

FleaDorhwU eUgUonm arises fromtiie annular ligament of the 
wrist^ wheie it fonns a sheath for flexor earpi radialis. It oon- 
aists mainly of fleshy fibiee. Opposite the base of the radial 
sesamoid it divides into two nearly equal masses, of which that 
to the radial side is inserted into the sheath of the long flexor 
tendon of the 4th digit. The short flexor crosses the other 
superficially, and is attached to its ulnar side. The second mass, 
shorter and smaller than the other, is similarly inserted into the 
flexor tendon of the 5th digit, blending also with the palmar 
fascia at its attachment to the sesamoid bone of the 5th digit. 

C. and L.— 283, fig. 2 (f) ; 284, figs. 2. 3, 4 (f). 

Mxteneor carpi radialis Umgwr {sfupinator Umgwf) arises 
chiefly htm the lower part of the tendon of insertion of the 
deltoid on its outer sida It extends a little farther upwards, 
and is connected with the lower and anterior bolder of the ex- 
ternal head of the trioeps. Between these points a thin slip 
arises from the humerus. The muscle passes down in its usual 
position, bridging over the hrachicdis anticus. It ends at the 
lower third of the fore-arm in a small tendon, which passes 
together with co:tcnsor carpi radialis beneath extensor prcrpriiLS 
poUicis, then through a sheath upon the radius, ha\nng a separate 
compartment, but lying in the same groove with extensor carpi 
radialis. It lies ratlier deeper than that muscle, and to its inner 
sida It is inserted into the semilunar hone of the carpus. 

0. and!.— 274-5 (B) ; 276-7 (S); 283, figs. 1,2 (S); 284fig. 1 (B)* 

JExtensoT radialia hremor arises from the front of the 
eztenial condyloid ridga It ends in a strong tendon which 



16 STDDIBS or OOlfPASikTtVE AKATOMT. 

passes beneath extensor pollim, and has a diBtinct sheath upon 
the lower end of tiie radius; crosses tbe carpus, and is inserted 
principally into the base of the metacarpal of i&e 3d digits and 
partly into the metacarpal of the 2d. 

0. and L.— 274-6 (B^); 276-7 (Si); 283, figs. 1, 2 (S^); 284 
fig. 1 (SO. 

Extensor communis digitorum arises by fleshy and tendinous 
fibres from the lower part of the external condyloid ridge, on the 
outer side of extensor carpi radialis, and also from the outer side 
of the external condyle, the two portions being indistinctly sepa- 
rated by a septum. The muscle passes down in a special sheath 
over the end of the radius, and becomes tendinous opposite the 
wrisfc-joint The tendon spreads over the carpus, and is finally 
inserted into the upper surface of the 2d, 3d, 4th, and 5th digits. 
The divisions of the tendon of insertion form arches beneath 
which the vessels f^rpear, as in the pes. 

C. and 274-5 (e) ; 276-7 (e) ; 284 fig. 1 (e). 

Mekntor m4mim digiH arises by two heads— one muscular, 
and tiie stronger of the two, from the outer surfoce of the ex- 
ternal condyle ; the other, which is smaller and tendinous, from 
the front and outer side of the head and shaft of the ulna, and 
from an intermuscular septum between it and extensor carpi 
uhiaris. The muscle passes through a distinct sheath on the 
back of the ulna to the outer side of the manus, crossing the 
insertion of extensor carpi ulnaris, and is inserted into the base 
of the 5th digit A tendinous expansion passes from the fore- 
part of the tendon to the outer side of the base of the Ist 
phalanx of the 4th digit, and blends with the deep soi&ce of 
exknaor eonmmm. 

a and L— 274-5 (e^); 276-7 (€^) ; 284 fig. 1 The addi- 
tionalslip of insertion is shown as passutg to the 3d and not to 
the 4th digit 

Exknaor carpi fdnems, a strong muscle arising by a round 

tendon from the external condyle of the humerus, behind and a 
little above extensor minimi digiti. It lies along the outer sur- 
face of the ulna, passes through a distinct sheath on the outer 
side of the lower extremity of that bone, and is inserted by a 
strong round tendon into the metacarpal of the 5th digit. 
C. and II— 274-^ ; 276-7; 284, fig. 2 OS^). 
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A7U!(meBu» aiises chiefly from the haok of the external condy- 
loid ridge; some of. the upper fihxes takmg origin from the 
posterior border of the elastic ligament of the fore-arm, and some 
of the deeper fibres from the snpeiior tendon of escUnaor carpi , 
vhums. From this origin the mnsde spreads oat» and is inserted 
into a triangular snrface on the ontei^ side of the nlna, imme- 
diately beneath the olecranon. The apex of this triangle is 
situated nearly half way down the sliaft Below, the muscle is 
. overlaid by extensor cm-pi ulnaris, and above by a dense fascia. 

C. and L.— 274-5 ; 276-7 ; 283, fig. 2 ; 284, fig. 2 (u). 

Extemor pollicis arises from nearly the whole anterior surface 
of the radius, with the exception of a small port towards the 
lower end of the bone, from the interosseous membrane and 
from the adjacent surface of the ulna. At the lower part of the 
radios liie mnsde is twisted upon itself, so that the external 
fibres become anterior, and nltunatdy internal The tendon 
passes through a special sheath on the inner side of the end of 
the radios, and is inserted into the base of the 1st digits The 
tendon is connected by a lateral expansion with that of the 
extmsoT indim, A large vein and the posterior interosseous 
nerve pass between the radial and ulnar origins of the muscle. 
Several large veins, communicating with the plexus in front of 
the elbow-joint, lie in the interosseous space beneath the muscle. 

C. and L.— 274-5 ; 276-7 ; 283, figs. 1, 2 ; 284, fig. 1 (0- 

£xteiisar indids. — Small and pointed above, where it arises 
from the front of the ulna close to the head of the radius, and 
below this from the intermuscular septum on the outer side 
between it and exUmor fMrnmi digiH, and on the inner side 
it ml exktuor poUieU, The esc^eiuor iiuftew passes over 
the wiist in a separate synovial sheath, but in tiie same groove 
wi& easUmor eommmis digUcnm, and to its' inner side. The 
tendon passes obliq^uely to Hie mner side of the manus, crossing 
the tendon of eadtmaor tumpi raddalU, It then spreads ont, and 
is inserted into the inner (radial) side and front surface of the 
1st phalanx of the 2d digit. An expansion connects thiii tendon 
with that of extensor pollicis, close to their insertion. 

C. and L.— 274-5 ; 276-7 ; 284, fig. 1 (e^). Shown as con- 
nected with the inner side of tlie tendon of extensor com/nmnia, 
diffitarum, not with esBtensor pollicis. 

B 
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Abdfuetor mimmi digiii arises from tihe annular ligament and 
pisifbim bone. It is inserted into the sesamoid bone of the 6th 
d%it to the ulnar side otjkxor hrem digUorum, 

0. and L.— 283, fig. 2; 284, figs. 2, 3> 4 (v). In 283, fig; 2, a 
small mnsde ("abdnctor" — adductor? — ^"minimi digiti") is shown 
internal to the short; flexor of the toes. We have not found this. 

The palmar fascia consists of strong fibrous bands crossing in 
various directions, with large intermediate spaces filled with fat, 
especially between the digits. An exceedingly strong semi- 
circular band, concave towards the wrist, stretches a^oss the 
heads of the metacarpal bones, and fonns sheaths in the usual 
way for the flexor tendons. By dissection these sheaths can be 
resolved into a superficial or proper transverse ligament, and a 
deeper layer, which, when divided, presents on its deep surface 
two tendinous slips passing to be inserted into the base of the 
second phalanx on each side of the flexor tendon. This dis- 
position resembles the ordinaiy anangement of the flexor 

0. and L, 284, fig. 3. 

ImnhricaleB arise all together from the superficial snrfeuse of 
the flexor tendon, just above its (hvision. They are four in 
number, of which the 1st and 2d (from the radial side) are 
respectively inserted into the bases of the 1st and 2d digits on 
the ulnar side. The 3d lumbrical is inserted into the deep side 
of the sheath of the flexor of the 3d digit, and is continuous 
with one of the lateral tendinous bands of the flexor sheath. 
The 4th lumbrical passes deeply between the 3d and 4th digits, 
and is connected with an aponeurosis from the extensor tendon. 
The 1st and 2d hmMeaUa appear to have a similsT attadmient 
on the extensor side of the manus. 

G. and L. — ^284, fig. 4 The 1st lumbrical is not seen in this 
drawing. 

^exorhrms pcUims. — ^The only shorfc musde of the first d^t 

Arises by a pointed origin from the os magnum, and is inserted 
into the sesamoid bone on the head of the first metacai-paL This 
muscle corresponds most nearly with the inner head of flexor 
brevis pollicis. 
Not in C. and L. 

Flexor brem mmm digiii consiste of two slips, which arise 
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from the unciform bone, and from a ligamentous band uniting 
the uncifonn and pisiform bones. The slips run side by side to 
their insertion into the ulnar side of the sesamoid on the head 
of the fifth metacarpal 
Not in C. and L. 

Opponem nM/mm/i digiti arises from a prominence upon the 
unciform bone, opposite the articulation of the fourth meta- 
carpal, and is insertied into the ladiaL side of the aeaamoid of the 
fifth digit 

Not in 0. and 1m 

Inkimm (fnauTis). — ^Iliero aie thiee palmar inkrosad, ivMch 
aiise near together from tiie carpus, opposite the articulation of 
the third metacarpal They diverge to be inserted — the first 

into the expansion of the extensor communis digUorum on the 
ulnar side of the second digit ; the other two in the same maimer, 
but on the radial sides of the fourth and fifth digits. The inser- 
tion corresponds, therefore, with that in the human subject. The 
dorsal intcrossei are also three in number, and form short, thick 
muscles. That of the index digit consists of two distinct por- 
tions, one arising from the base of the first metacarpal and the 
adjaoent sui&ce of the tn^ezium; the other from the base of 
the second metacarpal They are incferted together into the 
sesamoid of the index. The inkrosms of tiie third digit arises 
from the base of the tliird metacarpal, and is inserted like the 
preceding^ The imitrostem of the fourth digit is quite similar to 
that of the third. Each of the dorsal mterossd shows a distinct 
separation into lateral halves, one to each division of the sesa- 
moid. The vni&rossd are invisible from the dorsal side of the 
manus. 
Not in C. and L. 

Of the foot as a whole, and this remark applies to both\ 
foie and hind extremities^ the separate mobility of the parfcs \ 
is greater than would be suspected from an extenial inspection, 
and much greater than in most Ungulates. The palmar and plantar 
soles, Hioi]^^ thick and tough, are not rigid boxes like lioo£a» but 
may be made to beiid even Inhuman fingers. The large develop- 
ment of muscles acting upon the carpus and tanms, and the 
separate existence of flexors and extensors of individual digits, is \ 
. further proof that the elephant's foot is far from being a solidi^ 
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vnalterable mass. Theie are, as has been pointed oat» tendinous 
or ligamentous attiachments which lestiain the independent 
action of some of these muscles; bnt anatomical examination 

would lead us to suppose that the hving animal could, at all 
events, accurately diiect any part of the circumference of the 
foot by itself to the ground. 

The metacarpal and metatarsal bones form a considerable 
angle with the surface of the sole; while the digits, when sup- 
porting the weight of the body, are nearly hoiizontaL 

Muscles of the Hmo Ijhb. 

Fma magnus arises chiefly from the sides of the bodies of the 
. four lower dmsaL yertobrse. It receiTes slips from the 15th, 
16th, 17th, 18th, and 19th libs. Inserted, together with Uiami, 
into the inner side of the f emnr below the neck of the bone. 
Another slip arises from the biim of the pelvis and the capsular 
ligament, passing to the front of the femur, 3 inches below the 
capsular ligament 
C. and L., 290-1, h. 

Psoas parvus arises from the sides of the bodies of the lumbar 
vertebrte, internal to 'psoas magnus. It ends in a tendon about 
4 inches long, which is inserted into the brim of the pelvis for 
about the middle third of. the lateral margin. The external iliac 
vessels lie adjacent to the inner side of this muscle. 

C. and L., 290-1,^. 

IliaeuB arises inm the whole of the iUac fossa, except a small 
space adjacent to the brim of the pdvis, over wMGhjMO(uma;jyii«» 
passes. It is .inserted together witbthat mnsde. The anterior 
cmial nerve emerges between psoas and Uiaem in the nsnal 
position. 

C. and L.— 290-1, i; 292-3, i; 294, fig. 1, i. In 290-1 the 
muscle is shown as a rounded tapering mass, lying upon tiie 
inferior surface of the ilium, and projecting considerably from it. 
The fuU width of the muscle (wliich occupies the whole of the 
ilium) and its conformity to the curves of the iliac fossa do not 
appear in the dravdng. 

Tensor Jascm femoris, a thick strong muscle, arises from the 
outer BUifaoe of the anterior spine of the iliumj and from the 
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bone immediately acQaceni It passes downiraidB on tiie outer 
side of the thigh, and is lost in the fssda st the junction of the 
lower third with the remainder of the thigh. Here it is closely 
united with the anterior fibres of glutccus maximus. 

C. and L.— 274-5 x, 276-7, 287-8, 290-1, 292-3; 294, fig. 1 
Omitted by Mayer. 

Gracilis arises by a very thin flat tendon from the posterior 
three-fourths of the middle line of the pubic symphysis. The 
tendon has a straight anterior border, and tenuinates about half- 
way between the origin and insertion, where muscular fibres take 
its place. Chi the posterior iMndert^emnscnlarfi 
the origin. Most of the fibres pass baekwaids and downwards, 
and are inserted into the fascia of the thig^ The anterior 
fibres, which fbrm a sparable band abont two inches "vide, are 
inserted into the inner side of the tibia, an inch and a half below 
the tuberosity. 

C. and L. — 285-6 u. In this dra^\ing the posterior margin is 
too distinct, and the muscle far too rounded and solid. 290-1 ; 
292-3 ; 294, fig. 2 " 

Sartorim. — A broad, flat muscle, which arises from the fascia 
on the front and inner part of the thigh below Poupart's - 
ligament* The muscle consists of loosely coherent muscular 
bundles which tliin out below. The most prolonged are inserted 
by several tendinous strings into the thick yeUow fascia of the 
immediately below the knee-joint on its inner side. 

Not figured by Gamier and lAorilhiid. 

QhUoBUi maaamm ooenpies, superficially, Hie inner two-thirds 
of the buttodc It is sheathed in fasda, whi«sh, on the outer 
side of the muscle, is strengthened by a considerable thickness 
of yellow elastic tissue, but thins away internally. The muscle 
arises from the crest of the ilimn by means of a thin fascia, 
from the dense fascia which covers gl uterus mcdius, from the side 
of the sacrum and upper caudal vertebrae, and from the great 
sacro-sciatic ligament The fibres are inserted as follows : — The 
anterior or external part into the upper part of the fascia lata» 
the internal fibres into the inner edge of the same, while a strong 
bundle of the deep inner fibres passes to the middle fifth of the 
f^ur. 

; C. andL.-^27^} 276-7 ; 287-8; 2H%'2 (a» q part). 
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We cannot understand PL 294, fig. 2. The foreshortening is 
probably wrong. What are described above as the internal 
fibres of ghitams maximus, Cuvier and Laiu'illard call biceps, 
while the deep inner fibres correspond to their " hiceps — portion 
f^morale." Mayer assigns to glutmcs incixirn/us an insertion into 
the gieat trochanter; he speaks further of its tendon q& blending 
with a portioii of the " caput breve des M. occipitis." 

Qiukem meditts anses from the side of the upper part of the 
saerom beneath ^mtams mcaemm, from the upper half of the 
back of tiie Oium, fstm the dense feyBcia covistiDg the muscle, 
and from the lower and anterior pait of the crest of the flinm as 
far as the anteiioir spine. It is separated from ffhskem nUmmm 
by Yessels, and the superior gluteal nenre. From this origin the 
fibres converge and are inserted as follows : — The anterior two- 
thirds into a line which extends obliquely downwards and for- 
wards from the superior and posterior part of the great trochanter, 
the posterior third into the apex of the trochanter and into a 
ligament which passes thence to the acetabulum. The most 
posterior fibres pass down to the posterior root of the trochanter 
about 8 inches from its apex. 
C. and L— 276-7; 287-8; 294 (a*), 
OhUam mmimus arises from the middle third of the back of 
the ilium beneath ghUma mecUus, The fibres conveige to a 
small tendon which is inserted into a depression on the outer 
aspect of the root of the trochanter. 

C. and L.— 287-8 (a^ ; 294, fig. 1 (a^. The / of the last- 
mentioned figures, "pyramidal (sacro-trochant^rien)," we liave 
not found as a separate muscle. In the absence of this would 
agree with our G. minimus. 

Biceps femoris arises by a thin round tendon from the tuber- 
osity of the ischium beneath and external to the other hamstring 
musdes. It is naixow above^but widens greatly below. The 
more anterior fibres are oontinuoiiB with the lower fibres of 
ghUeeus maaimiis, and are inserted into ^ne outer side of the 
femur for several inches above the knee. A separable strap-like 
bundle of the most posterior fibres proceeds from the belly of 
the biceps to the fascia of tiie leg. The peroneal nerve separ- • 
ates the anterior from the posterior division of the muscle. 
0. and L. (biceps— portion f^morale).— 274-5; 276-7; 287-8; 
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2d4fig. 2 (part of 2, and in 294^ fig. 2 9). The biceps of Ctmia 
and Laurillaid includes also what we have described as the pos- 
terior part of ^lukeua maximtu, 

A strong band of ftacia is oontinned from the back of the 
leg to the calcaDenm ; bicqts passes into the oblique upper edge 
of this fa^scia, and the tendon of gastromemius eostemus blends 
with its deep surface. 

Semitendinosus arises by fleshy fibres from the ramus of the 
ischium, and ends about the middle of the thigh in a thin tendon, 
wliich is lost in the fascia of the inner and back part of the 
thigh. 

a and JL— 274-5 ; 285-6 ; 287-8 ; 289, figs. 1, 3, 4 ; 294 (r). 
Drawn as passing to the inner side of the tibia, and ending in a 
distinct tendon. 

8m/ir^fnmSbTammis arises by a double tendoiL The eztemal 
head, long, round, and slender, is attached to the great sacro- 
sciatic lig^onent and the side of the sacrum. The other, square 
in section, and tendinous upon its deep sniCeu^e, springs from the 
tuberosity of the ischium. The muscle ends in a flattened 
tendon about three inches below the knee-joint. This tendon 
divides into two parts, of which the anterior, broad and flat, is 
inserted into the anterior and internal surface of the tibia, about 
the middle of the bone ; the posterior portion is continued to the 
internal malleolus, and is connected along its posterior bolder 
with the deep fascia of the leg. 

C. and Lw— 274-5 ; 285-6; 287-8 ; 289, fig. 4; 294 («). 

C^iiwrator esBtemm arises from the outer surface of the obtmator 
membrane^ and bcm the bone beneath. It is inserted into the 
digital fossa of the femur, anterior to oUuraior imkmua, and 
somewhat below it 

Not given in Guvier and Laorillard. 

Ohturator iittemus arises from the inner margin of the obtura- 
tor foramen, and is inserted into the digital fossa, posterior to 
obturator extermis, and by a narrower tendon. 

Not given in Cuvier and Laiu'iUard. 

Adductor magmis takes origin from the os pulds and ramus of 
the ischium. It is inserted into the back and inner side of the 
femur for about the middle two-thirds of its length, and by a 
separate slip into the internal condyle of the same bona 
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Adductor magnus is pierced, as usual, by the femoral vessels, 
which intervene between the main part of the muscle and the 
slip which passes to the internal condyle. It is pierced also by 
the obturator nerve. 
0. and L.--^285-6 (Q; 289, figs. 3, 4 (Q ; 290-1 292-3 

(0. 

Adductor UmguB is dosely oonneoted above with pectvima, but 
has a distuiet lonnded tendon of origin, attached to the front of 
the pubes beneath pectmms, and nearer to the symphysis. Adr 
ductor longus is inserted into the inner side of the femur, reach- * 
ing to a point just above the internal condyle. 

C. and L.— ("2« Pectin^"), 290-1 ; 292-3 (^i). 

Adductor minimiis. — This large and distinct quadrilateral 
muscle arises from the ramus of the ischium, beneath the ham- 
string muscles, and is inserted into the posterior surface of the 
femur for about the second fourth of the bone, counting from 
abova Towards its insertion it is partly enveloped by oMweiw 
magwM, a large veui separating the two mnsdes. Their fibres 
nltimately unite, and are inserfced together. 

C. and L, 290-1 {d ?). 

Peetimm takes origin between Uie iliopectineal eminence and 

the symphysis pubis. Some of its fibres are closely connected 

with the tendon of origin of adductor loTigus. It is insei-ted 
into the middle of the femur on its inner side, above and 
external to adductor loiigus, 

C. and L— 285-6 ; 290-1 : 292-3 Qc). 

Gastrocnemius extemus arises by a small round tendon from 
the external condyle of the femur in front of jplajUaris and 
external to it ; also from the intermuscular septum between it 
and ^peronan. It is a thin, flat muscle, ending by a tendon 
in the deep surface of the common tendon of the os <»Icis. 

G. and L.^'< Flantaire grSle 276-7, 285>6, 287-8, 289, figs. 
3, 4 (y). Mayer's figure of the ffastromenwi (Act. Aead, Cm, 
Leap, vol zxii t. ix. fig. 4), is very indistinct and not accurate. 

(hstro€fn/emms imUmm takes origin as a thin flat muscle from 
the internal condyle of the femur, and partly from the capsule 
of the knee-joint. It passes downwards and outwards, ending a 
little below the middle of the leg in a small flattened tendon. 
The lower four inches are sheathed in a strong aponeurosis 
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derived chiefly from biceps femoris. Gustrocnemius extemus and 
iiUemm, sm/immhranosiis, semitendirumiSi and the aponeurosis 
from Ueqn femoris unite to form the common tendon of the 08 
calcis. 

a and L.— 276-7 ; 285-6 289, figs. 3, 4; 292 (a^). 

Popliteus arises by a xonnd tendon from the external condyle 
of the femur, beneath the external lateral ligament The mnsde 
occnpies a deep groove, lined with cartilage and synovial mem- 
brane, which lies obliquely above the. head of the fibnla, and is 
inserted into a triangular surface of considerable extent on the 
posterior aspect of the upper half of the tibia. Below and to 
its outer aide, popliteus is bounded by a strong ligamentous 
band, which stretches from the tibia to the head of the fibula. 
Part of the muscle is inserted into the deep suriiace of this 
band. 

C. and L., 289, fig. 4 (v). 

Plantaris arises from the posterior surface of the external 
condyle of the femur by a roundish mass of muscular fibres. 
About the junction of the upper and middle thirds of the 1^ it 
passes into a tendon, veiy sunilar to that of gastiromufmua imUr- 
nm, but more slender. It passes beneath that muscle towards 
the middle of the leg, and receives an investment from the 
fascia. On reaching the os calcis, planUms spreads out into a 
thin fascia, separated from the heel by a bursa. Externally, 
it is connected with a strong annulta" ligament which surrounds 
the tarsus. Flantarw is finally inserted into the plantar fascia, q.v. 

C. and L. (" Gastrocnemien externe").— 274-5; 276-7; 285-6; 
287-8 ; 289, figs. 3, 4 {a). 

SoleTis arises by a thin, flat tendon from the posterior and 
external surface of the head of the fibula, and from the inter- 
muscular septum between it and the peroTud. It is inserted by 
fleshy fibres into the upper part of the tuberosity of the os calcis, 
beneath the common tendon, but closely blended with it 
86Um is channelled by several large veins^ which course longi- 
tudinaUy through it 

0. and L.^274-5; 276-7; 287-8 ; 289, figs. 3, 4; 292-^ 

OS). 

PeroTums loTigus arises from the head of the tibia, and from 
strong fibres which pass over the capsule of the knee-joint. It 
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becomes tendinous, and passes down into a groove behind the 
external malleolus, externi^ to Peronosus brevis. The muscle 
winds round the outer edge of the foot, to be inserted deeply, 
beneath the calcaneo-cnboid ligamenl^ into the posterior border 
of the cuboid. A small part of the tendon passes further into 
the sole, towards the bases of the metatarsals. 

0. and L— 274-6; 27fr-7; 287-8; 289, figs. 1, 2, 3, 4 (e). 
Mayer states (incorrectly), that peronams langus is pieixsed by 
the peroneal nerve. 

Pcrojiccus brevis arises from nearly the whole of the outer 
surface of the fibula. It becomes tendinous along its anterior 
border immediately above the external malleolus ; but the 
muscular fibres are prolonged nearly to the insertion along the 
posterio|: border. The tendon lies in the groove behind the 
external malleolus, and is separated from that of perorianu Umgus 
by a division of the external annular ligament. It then crosses 
the base of the 5th metatarsal, and is inserted principally into 
the fibular aide of the metatusal of the 4th digit; also, by a 
amaU slip, into the proximal phalanx of the 5th. Ferowmu hrevis 
underlies P. longua, and is much broader than that muscle. 
The peroneal nerve passes between them. 

G. and L. — 274-5, but incorrectly drawn and not lettered; 
^ is put upon another muscle ; 276-7 (e^) ; 287-8 (e^) ; 289, fig. 
3 (e^), figs. 1, 2, 4, not lettered; of these figures is our P. 
anticus. 

Pcronwus anticus arises by a round tendon from the external 
lateral ligament of the knee, and by a second head from the top 
of the tibia and lower two-thirds of the &ont of the fibula» ad- 
jacent to the tibia. It divides into two main slips. The more 
superficial passes outwards, and is inserted into the outer border 
of the 6th metatarsal. The deeper portion is subdivided into 
two parts, of which the shorter passes to the 4th and 5th meta- 
tarsals ; the longer to the fibular side of the 4th. A slip from 
the anterior border of the external malleolus blends , with the 
muscle. This accessory slip would agree with P. tertim, 

a and Ifc— 274-5 (e^ ; 276-7 (e^ ; 287-8 (+ e^, accessory 
slip) ; 287, fig. 1 (ej ; fig. 2 (e^ + ; fig. 4 ( + accessory slip). 
Not in Mayer. 

Bedvs femoris arises partly from the notch between the 



THE AHAIOICT OF THE INDIAN SLBPHANT. 27 

anterior spine of the ilium and the border of the acetabulum. 
The tendon of attachment arches over the centre of the con- 
cavity. Between ifc and the bone is a laige bianch of the 
external iliac aiteiy, and a oonsiderabLe venous anastomoeis. 
The external head arises horn the root of the great trochanter 
on its antexior surface, and eztensiviely from an intermuscular 
septum between this muscle and vasHu txiermu. The long 
head is inserted into the front of the patella; the external 
head has a slightly distinct insertion above, and to the outer 
side of the other. 

C. and L.— 285-6 (j?) ; 287-8 (p) ; 290-1 (p) ; 292-3 (j>) ; 
294, fig. 1 (2? ; 7n, and 0 perhaps represent the external head). 

Vadus internals arises from the lower half of the femur on its 
inner surface. It becomes very thick and fleshy in its lower 
part, and is inserted into the inner border of the patella and the 
• ligamentum patellflBL 

a and L.— 285-6 (ft); 290-1 (ft); 292-3 (ft); 294^ fig. 
1(71). 

Vasius extmt/us arises from the outer surfisu^of the trochanter, 
and from nearly the whole length of the femur along its outer 
border. The hue of origin then curves out towards the cxterual 
condyle. The muscle is inserted, chiefly by fleshy fibres, into 
the outer side of the patella, into the ligamentum pateUse, and 
the aponeurosis of the leg. 

C. and L.— 276-7 (the right-hand m) ; 287-8 (m) ; 289, fig. 2 
(m) ; 290-1 (m) ; 294, fig. 1 (m). 

Crwreus arises from nearly the whole anterior surface of the 
femur, and from the lower part of the external surface of the 
trochanter. It sends processes of attachment between the ad- 
jacent muscles, thus embracmg by pointed slips the femoral 
origin of reeku, and the insertion of ghttanta mdmrnm. It is 
inserted into the upper border of the patella. This muscle is 
much divided by vessels and tendinous septa. 

C. and L. — 290-1 {0) ; 294, fig. 1 (0). Mayer appears to con- 
sider this muscle a part of vastus cxtcrnus. 

TibiaUs antieus is the most internal of three muscles which 
occupy the front of the leg, and which are hardly separable 
above. It arises from the external surface of the tibia, for the 
middle three-fifths of the length of the bone, passing downwards 
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and slightly inwards to its insertion into the metatarsal of 
the 2d digit. It crosses the tendoa of tibialis posticus, close 
to its insertioiL TibialiB antieua is fleshy almost to its ter- 
mination. 

G. and Ii.--285-^ (S); 287-8 (S) ; 289, flgs. 1, 2 292-3. 
iMayer states that this muscle is inserted into the'cub^ and 1st 
and 2d metatanals. 

EaBtensar eommums diffUorum arises from the tihia, external to 

tibialis anticics, for nearly the whole length of the bone ; also 
from the intermuscular septum on its outer side. Passing down- 
wards, it spreads out^ and becomes tendinous over tlie tibio-tarsal 
articulation. It finally divides into four slips, which are inserted 
into the upper surface of the digits. The tendons to the third 
and fourth toes are much stronger than the rest That to the 
fourth gives off a slip to the base of the proximal phalanx, an 
anangement which does not exist in the otiier tendons. 

0. and 274r^ (4) ; 276-7 (0 ; 286-6 ({); 287-8 ({) ; .289, 
flgs. 1, 2 ({); 292-3 ({). The slips appear more distant firom 
each other in the drawings than in our dissections. 

Esotmur hrwia digitcrum has an obliqoe origin ficom the 
dorsnm of the tarsus, following a line drawn to connect the 
external malleolus with the base of the second metatarsal The 
dorsal vessels pass between the two main divisions of the muscle, 
close to its origin. The outermost and highest head of extensor 
brcvis is partly concealed by a strong ligamentous band con- 
nected with the external lateral ligament. Opposite the heads 
of the metatarsal bones the muscle blends with the under 
surface of the tendinous expansion of extensor commms digit- 
orum, but the deeper fibres pass into a strong ligament which 
encloses the heads of the metatarsals and the bases of the first 
phalanges. No part of the muscle is attached to the first or 
second digits. 

0. and L.— 276t7 {$) ; 287-8 (ff); 289, figs. 1, 2 (6) ; 292^ 
(0). Mayer's brief account is very accurate. 

We have not found the mnsde named extensor of the meta- 
carpus, and lettered + ^ by Cuvier and LauriUard. 

Tibialis posticus is concealed beneath flexor longm digitorum. 
It arises from the posterior surface of the tibia, below what 
answers to the obli(j[ue line; from the ac^acent surface of the 
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fibula ; and largely from the intermuscular septum between tliis 
muBcle and flexor longus digitonim. It ends in a tendon, which 
passes through a distinct sheath on the inner malleolus, and is ' 
inserted into the upper surface of the basis of the second and 
* third metataiaalSy being oossed, immediately above its insertion, 
by tUnoHs tmUem. 

0. and L.— 239, fig. 4 (8^) ; 292-^ (S^). Mayer's description is 
veiy inconect; tiie mnsde is said to pass over the outer malle- 
olus, and to blend with tibialis anHem, 

Flexor communis digitorum arises by tendinous and fleshy 
fibres fioiii the postero-internal surface of the head of the fibula. 
An additional slip, small and tendinous, proceeds from the tibia, 
internal to* the insertion of pojjliteus, from the oblique ligament 
between the tibia and fibula, and from the septum between 
fleocor comm/tmis and tihialis postimfs. The muscle becomes 
tendinous opposite the tuberosity of the os calcis, and passes 
into the sole along a groove at the junction of the astragalus 
with the sustentaeulum tali Flexor longus haUueis', a laiger 
mnsde than the las^ arises fiom the posterior and internal sur- 
faces of the fibula, and from the septum between the two 
musdas. It passes through a distinct sheath. Opposite the 
ento-cuneiform bone flexor cUffitonm, which lies superficial to 
the other, spreads out, and blends by its deep surface with the 
tendon of fl£xor hallucU. The sepai-ate llexor tendons are given 
ofT after this junction. The small tendon to the first digit, and 
that to the fifth, are furnished almost entirely by flexor digit- 
onim, while those to the middle digits proceed from the two 
flexors jointly. There is no trace of a short flexor digitorum, 
unless the liimbrieales fiom plarUaris represent it. In the flexor 
sheaths there is on each side a strong band, which passes to the 
second phalanx, and the two bands enclose the tendon, veiy 
much as the jpeiforatus usually encloses the perfanms. In tlie 
case of the third digits a lumbrical muscle is distinctiy inserted 
into one of these bands. 

a and L.— 285-6 (*); 289, fig. 3 (i), 4 (i). In this figure the 
tendon is not coirectly drawn — 292-3 (^). The above refer to 
flexor commimis digitorum; flexor lorigns halltuds is sliown in 
289, fig. 3 (0, fig. (0 ; 295-3 (0- 

The plantar fascia is exceedingly strong on the outer side of 
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the foot, fonning a sheath for the short mixsdes of the fifth 
digit In f ront, it is finnly connected idiSb. a strong transverse 
band» vhich stretches across the sole over fixe heads of the meta- 
tarsal bones. The &scia is not so strong on the inner side of 
the foot; here it blends with tiie otber connecftye tissues of the 
sola Close to the inner side of the tuberosity of the heel, a 
rather strong tendinous portion of 'plantaris passes deeply. The 
first luv}hricalis is attached to this ; beyond, the tendinous slip 
gives off a bundle of fibres to the deep flexor tendon, and itself 
ends in a small round tendon, from which the third and fourth 
lunihricales take origin. 

The general disposition of the superficial ligaments of the sole 
is similar to that of the fore-limb. A synovial bursa and a great 
quantity of highly elastic connective tissue in each case separates 
the ligamentous &om the homy sole. 

ImiiJbfiodks, — ^Ihe firsts short and much stronger than the 
rest, arises from the tendon of jplamJUnis on its inner side, dose 
to the taberosily of the os calcis. It is inserted by a flattened 
tendon into the tibial side of the first phalanx of tiie first toe. 
The tendon of plafUaris, prolonged towards the middle digit, 
gives off next, on the inner side, the second lumbrical, which 
passes to ths flexor sheath of the second toe. On the other side 
two luTiiMrcales arise, close together, from the tendon of ^^ZaTi- 
taris. One passes to the sheath of the flexor tendon of the third 
digit, the other similarly to that of the fourth. The lumhnccUis 
of the third digit arises also by a small head from the deep flexor 
just aboye its division. Another lumbrical, given off at the same 
point, is inserted into the tibial side of the sheath of the third 
digit, and is connected further with the extensor tendon. A 
shorter and thicker lumbrical arises from the flexor tendon just 
behind the preceding, and passes to the tibial side of (lie steond 
digit, where it is attached, like the resl^ to the deep surface of 
the sheath. There is no lumhriealis of the fifth digit 

C. and L.— 289, figs. 4, 5 (\) ; 292-3 (/c). 

Abductor minimi digiti {imlis). — A short, thick muscle, arising 
from the under surface of the tuberosity of the os calcis, and 
inserted by means of a sesamoid into the proximal phalanx of 
the fifth digit. 

Not in C. and I* 
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Adductor mdnimi digUL — smaller musoLe than the hsL 
AoB&B from under surface of os calds, in front and to the imier side 
of the abduetor; also from calcaneo-coboid ligament Inserted 
into the sesamoid just mentioned to the inner side of the ahdndor, 

Kot in 0. and "L 

Fteasor hrems hallucis. — A small, short muscle, arising from the 
sustentacuhiin of tlie os calcis, beneath a strong ligamentous 
band which stretches across the centre of the tarsus. 

Not in C. and L. 

Interossei (pedis). — Only a single plantar iiiterossais can be 
distinguished. It arises from the tarsus, opposite the bases of 
the third and fourth metatarsals, and is inserted into the fibular 
side of the base .of the second digit The second, third, and 
fourth digits are provided with dorsal initrotBei, almost exactly 
resembling those of the menus. 

Kot in 0. and L 

Muscles of the Head and Trunk— Facial Muscles. 

Ocdpito-frontalis. — A double-bellied muscle, with intermediate 
tendon. The posterior belly, the larger of the two, arises from 
the cranial aponeurosis along a line connecting the two auditory 
apertures. The anterior belly arises from the supra-orbital 
region, partly blending with the orbicularis palpebrar^cm. 

C. and L. — 274-5 (la), anterior belly — " surciliers." 

Flaiynma myoides (facial portion of PanninUus). — ^This muscle, 
passing over the angle of the jaw, is inserted as follows : — A few 
of the lower fibres pass to the outer surface of the horizontal 
ramus of the mandible, a little in front of the facial artery, 
where it crosses the bone ; the uppermost fibres to the f actid 
aponeuroeis below the zygoma ; the intermediate and princqial 
portion of the muscle converges to the angle of the mouth, 
where its fibres interlace with those of orbicularis oris and 
levator awjidi oris. 

C. and L.— 272-3 (2, 4), " facien " thoraco-facien." 

Cutancoiis muscle of the occiput. — This is described by I)r Wat- 
son as arising from the cranial aponeurosis of the posterior sur- 
face of the skulL The fibres pass transversely outwards to be 
inserted into the cranial aponeurosis Immediately behind the 
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origin of the posterior belly of the o(xijpito-fr(MtaMs, This muscle 
was not met with in oux dissection. 
Not in C. and L. 

ZygoTmticO'labialis arises from the zygoma, and runs parallel 
witih the upper border of pkUyma, partly blending with it, to 
the angle of the mouth. 

Not in C. and L, 

(Mieuktris oris fonns a tolerably distinct bundle, which passes 
from the middle line of the lower lip, where it joins the cone- 
spending musde of the opposite side, to the angle of the moutL 
Here it is partly blended with fibres of platysma and zygmaiiea- 

lahialis. The muscle is continued forwards along the margin of the 
upper lip,becoming stronger and well-defined as it passes the socket 
of the tusk, beyond which it is united with levator probosddis. 

C. and L. — 274-5 (/) ; not in the index. 
• Levator lahii mperioris arises immediately below the origin of 
orhioiUaris palpebrarum, slightly overlying the origin of levator 
prdbosddis. It passes almost directly downwards, and blends 
with orlicidaris oris, Dr Watson gives a similar origin to this 
muscle, but describes an anterior portion as inserted into the lip; 
while a posterior, weaker bundle is inserted into the feudal apo- 
neurosis beneath the eye, 

C. and Ij^2!74r5 (not lettered) ; 276-7 (t), "grand zygo- 
matiqua" 

Lmxior anguli oris consists of about six fasciculi, which arise 
from the maxilla, below and internal to the infra-orbital foramen. 
It passes thence backwards and downwards, and ends by inter-, 
lacing with orhicidaris oris and platysma, 
, Not in C. and L. 

Orhicularis palpebrarum, — This muscle is considerably more 
developed below the aperture of the eye than above. It arises 
from a tubercle upon the inner margin of the orbit. The fibres 
pass downwards and outwards, spreading ont into a semicircle 
below the eye The lower fibres extend over the zygomatic 
process of the iKift-Hllft^ becoming indistinct towards tihe outer 
side of the orbit^ and finally losing themselves in the fiuscia. 
Dr Watson describes a more elaborate arrangement of the fibres 
than we were able to distingmsh in our example. * 

C. and L.— 274-5 {d). 
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Muscles of the Pboboscis. 

The proboscis of the elephant has been fully and accurately 
described by Onvier, but the arrangement of its muscles is in- 
cluded in the present account for the sake of completeness. 
This organ in the elephant differs from the somewhat similar 
snout of certain Insectivora {e.g,, Macroscelides) in its homologies 
and internal structure. The insectivorous snout derives its 
form and extent from the gi'eat deveh)pment of the nasal carti- 
lage ; whereas the proboscis of tlie elephant consists wholly of 
muscular and membranous tissue, the nasal cartilaf^es simply 
serving as valves to the entrance of the bony nares. The muscles 
consist of a superficial set, the fibres of which are more or less 
longitudinal in direction, and a deep set, which are radiate and 
transverse. The longitudinal muscles are further divisible into 
anterior, lateral, and posterior. 

ZmUores prdboscidis, or anterior longitudinal, arise from the 
frontal bone, along a semicircular line arching upwards above 
the nasal bones and between the orbits. The muscles of the 
two sides blend, and their fasciculi, running in nearly straight 
lines, extend the entire length of tiie proboscis along its anterior 
surface, and are continued into the finger^like process at its 
extremity. 

C. and L.— 274-5 ; 276-7 ; 278, fig. 1 ; 279, figs. 1, 2, (3) ; 

280 (a). 

Dcprcssores proboscidis, or posterior longitudinal, arise from the 
anterior surface and lower border of the })remaxill<Te, and form 
two layers of oblique fasciculi along the posterior surface of the 
proboscis. The libres of the superficial set are directed down- 
wards and outwards from the middle line ; they do not reach the 
extremity of the trunk, but disappear by curving over the sides 
a little above the end of the organ. The fibres of the deeper set 
take the reverse direction, and are attached to a distinct ten- 
dinous raphe along the posterior medi$m line. 

C. and L— 274-6 ; 276-7 ; 278, fig. 2 ; 279, fig. 2 (4?) ; 280 (e). 

The lateral Umgiiudiml musdes consist of two portions on 

each side ; one is derived from orJfkularis oris, the other springs 

from the anterior margin of the orbit They are inserted by a 

c 
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series of slips l)etween tlie anterior and posterior longitudinal 
muscles along tlie proximal half of the proboscis. 

All these muscles are very intimately connected with the 
integument, especially in the lower two-thirds of their extent. 

C. and L.— 274-5 ; 276-7 ; 279, fig. 2 (5) ; 280 (h). 

The foregoiiig nraades fonn a sort of sheath to the deep radiat- 
ing and transverse muscles, which, with the nasal canals, make up 
the bulk of the proboscis. The deep muscles ore best seen in a 
cross section of the trunk. 

The raddoHn^ musdes consist of very numerous distinct &8- 
douli, stretching directly outwards between the antmor and 
lateral surfooes of the nasal canals and the skin. 

C. and L.— 280 (d). 

The transverse muscles are in two sets — one short, between 
the nasal canals ; the other longer and intermixed with a few 
oblique radiating fibres, behind the canals, and between them and 
the posterior longitudinal muscles. 

C. and L.— 280 (e). 

Muscles of the External Ear. 

Zi/g<maiie(Hiitrieulari8 (portion of aUrahens auperior, Wat- 
son).— A ratiher strong muscle. Arises from the outer surface of 
the root of the zygoma, and is inserted into the posterior surface 
of the cartilage of the ear, immediately behind and below the 

meatus. 

C. and L.— 274-5 (XTI.), " parotido-aurien." 

Attrahens superior (upper portion of attrahens superior, 
Watson). — A small quadrilateral muscle. Arises from temporal 
fascia and bone anterior to the aperture of the ear, where the 
cartilaginous and bony meatus are continuous. Inserted into 
the aiusl cartilage, on the lower and anterior surface of the 
tube. 

Not in 0. and L. 

Jt^rakem naiftrwr arises from the root of the zygoma, dose to 
the meatus, and beneath atlntjUfw m^Mrior. Inserted into a 
small projection of the auricular cartilage which overhangs the 
meatu& 

Not in C. and L. 

Trasiem arises from the eaitikginous anterior border of the 
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meatus. Inserted into the same process of the aural cartilage 
as attrahem inferior* 
Not in C and L. 

Cervieo-aurieuiaris superfidalis {reirahens inferior^ Watson). — 
Arises from the cervical fascia^ near the oecipital zidge. In- 
serted into the back of the pinna, near the middle of its upp» 
bofder. - 

0. and L— 272-3 (IL, m t), 

Cmko-mricidmis midius (^retrahiem mnUrior, Watson).— 
Arises fsom beneath the last-named muscle. Inserted into the 
back of the pinna, below the insertion of (Mx»]pi^(H»itne«lam. 

C. and L.— 274-5 (X.?). 

Cervico-auricidaris profundus (retrahens internus, Watsou). — 
Arises from the fascia beneath the two last-iiauied muscles. 
Inserted into the hack of the pinna^ opposite the external audi- 
tory meatus. 

C. and L.--274^5 (XI. ?). 

0(^pUo^uri4nUaTi8(r€tfi»hem twpefioft^ Watson). — ^Ahses from 
the cranial aponeurosis, along the occipital ridge. Inserted 
into the back of the pinna, beneath the insertion of cemoo- 
awrumlaris superfidalis, 

C. and L.— 27« (IX. 

AttoUmis superior arises from the cranial aponeniosis above 
the ear. Inserted into the hack of the pinna, in advance of 

cervieo-auricidaris siqKvfidalis, 
C. and L.— 272-3 (upper part of 1. ?). 

Attollens inferior consists of two portions, the posterior of 

which crosses the anterior superficially and obliquely. Arises 
beneath attollem ^jijwrior from the cranial aponeurosis, also from 
the cervical fascia by the mediation of tw^o slight muscular sUps. 
Inserted into the pinna» above the cartilaginous auditory 
meatus. 

C. and L — 272-3 (IV., V. ?). There is no close correspondence 
between Cavier's dissection of the muscles of the external ear 
and our own. 

Masticatoki Muscles. 

Temporalis arises from the temporal fossa, and is inserted into 
the inner surface of the anterior half of the ascending ramus 
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of the mandible. The muscle is very thick where it passes 
beneath the zygoma; above this level are, numerous tendinous 
septa. The anterior fibres are united to a powerful tendon of 
insertion, while the posterior fibres are muscular throughout. 

C. and I.— 274r-5 (b) (temporal fascia) ; 276-7 (5); 287-S (b). 

Masaekr. — The. principal portion of this muscle arises from 
the lower border of the zygoma, extending from below the eye 
to the insertion of stenuhmaxUlarig, The fibres pass down- 
wards and backwards, to be inserted into the lower two^thirds 
of the ascending ramus of the mandible as far as the angle. 
Some of the deeper fibres arise from the posterior third of 
the internal surface of the zygoma, pass forwards, and are 
inserted into the mandible immediately below the sigmoid 
notch, 

C. and L.-274-5 O"); 276-7 (/,/). 

Pterygoidem extcrnus arises from the upper part of the external 
surface of the pterygoid bone. Inserted into the neck of the 
mandible and into the inter-articular fibio-caitilage. 

C. and L.— 287-8 (p). 

Pter^gcidms irUemm arises fitom the outer sorface of the 
pterygoid bone, below and slightly behind pterygoideus extemm. 
Inserted into the internal surface of the mandible below the 
dental foramen. 

C. and L.— 287-8 (j)^) ; 290-1 (not lettered). 

Mayer speaks of the internal pterygoid as "narrow and 
short," while the external pterygoid is " thick and broad.*' The 
relative strength was exactly reversed in our specimen. Super- 
ficial to temporalis are the temporal fascia, a venous plexus, the 
temporal artery, and the temporal gland. Beneath the muscle 
is an important venous plexus. The masseter ia crossed immedi- 
ately below the zygoma by a small artery, a vein (which joins 
the facial vein)^ the trunk of the facial nerve, and the parotid 
duct. 

jBucdnat&r. — Our notes of this muscle are incomplete. Dr 
Watson's description, which we have verified in its principal 
features, is as follows: — "Buccinator muscle arises ftom the 
alveolar maigins of both jaws, as well as from a powerful elastic 
ligament which extends from the styloid process down to the 
lower jaw. The fibres pass forward, and blend with the other 
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muscles surrounding the opening of the mouth. The muscle is 
further strengthened by the addition of two muscular bundles, 
which arise from the alveolar margin of the up})er jaw, between 
the tusk and molar tooth. Of these, the anterior passes down- 
wards, and blends with the fibres of the zygomatico-labialis, 
whilst the other, passing obliquely backwards, is inserted into 
the ligament which gives attachment to the fibres of the bucci- 
nator mnndle in the interval between the upper and lower jaws. 
The muscle is pierced by the duct of the parotid gland." 

Elevatoks of the HvuiD J3uNE — Depressors of the 

Mandible. 

Digetstrictis arises from the skull behind the articulation of the 

stylo-hyal. The superficial portion is inserted directly into the 
angle of the mandible ; the deeper fibres into the posterior 
border of the posterior process of the stylo-hyal, and continued 
forwards by an efjually strong muscular mass which arises from 
the anterior border of the same process, and blends with the 
superficial portion. 

C. and L.— 274-6 (j); 276-7 (j); 287-8 (j); 292-3 (g). 

No tendinous intersection of digcutrima, such as Mayer and 
Watson describe, was found. 

StyUhhyoiieim may be represented by the deep fibres of 

Myh-hifoideus anses from the inner border of the mandibular 
ramus, between the angle and the symphysis. It is inserted 
into the lower border of the greater comu of the hyoid bone, 
and into the tendinous arch which crosses the thyro-hyoid mem- 
brane ; the anterior fibres blend with the muscle of the other 
side. 

C. and L.— 287-8 (r) ; 292-3 (r). 

Genio-lrj/oidcKs arises from the posterior surface of the mandi- 
bular symphysis, and is inserted into the upper border of the 
body of the hyoid bone. 

C. and L.— 281, tig. 2 (f). 

The posterior part of mylo-htfoideus is covered by stemo-max- 
Ularis. Genio-hyoidem is seen when mykhh^foidem is reflected* 
Still deeper lie kyihglomu minor md. gemo-gloems. The internal 
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jugular vein emerges dose to the inner side of digagtrieus. The 
parotid gland lies superficial to this muscle, and external 
carotid artery beneath it. 

D£Pii£SSOBS OF TH£ HyOID BoNE. 

Stemo-hyoideus wanting. 

Stenuhtkifroideus arises from the first rib, external to its 

' sternal articulation, and is inserted into the obliq^ue line of the 
thyroid cartilage. 

C. and L.~276-7 (j^); 281, figs. 1,2 (x^) ; 287-8 (x^); 292-3 
(^.•^). 

Thijro-hi/oideiis arises from the obli(|ue line of the thyroid 
cartilage, aud is inserted into the basi-hyoid. 

C. and L.— 276-7 (y); 281, fig. 2 (y); 287-8 (y); 292-3 (y). 

These muscles occapy very much their usual position. Both 
are overlaid by stema-maxillaris, which extends nearly to the 
middle line. The Iwo thyro-hyoidd are almost eontamcnis, but 
the rierno^hjfrmdei divide so as to eipoee tiie larynx between 
their internal edges. 

MOSCLIES OF THE TONGUE. 

Genio-glossus arises from the mandibular 83rmphy8is in its 
whole depth, and is inserted into the under surface of the 
tongue. The muscle has its usual fan-like arrangement, the 
lower fibres being horizontal, the upper nearly verticaL 

G. and L.— 281, fig. 2 (Q. 

Hythglosmt rmjw (Jvyo-gloatnu laieraUs, Watson) arises ton 
the outer surface of the greater comu of the hyoid bone. It 
pasaea upwards and forwards to the side of the tongue, where 
it blends with the other lingual muscles. 

C. and L.— 276-7 (v) ; 281, fig. 2 {v^ ; 287-8 (v) ; 292-3 (f), 
" cerato-glossus." 

Hyo-glosinus minor (Jiyo-glossus anterior, Watson) arises from 
the anterior edge of the body of the hyoid bone, immediately 
adjacent to its fellow muscle, and is inserted into the lateral 
noargin of the tongue, blending with stylo-glossus, 
^ C. and L.— 281, fig, 2 " hyo-glossus." 
. 8tyUhglom» arises from the apex of the anterior pointed pro- 
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cess of the stylo-hyal bone and Btylo-maxillary ligam^t Inserted 
into the lateral maigin of the tongue, partly in common ytiib. 
hyo-glossus minor. 

C. and L— 281, lig. 2 (s^). 

Dr "Watson has described the peculiar relation of the last 
three muscles to the pharyngeal pouch. This cavity, lying in 
the arch of the hvoid bone, is embraced around its narrow 
outlet by the muscles passing from the hyoid to the tongue. 
The stylo-ghssus and some of the fibies of the mj^rvor constrictor 
act as a sphincter ; the hyo-glossus tm/mt and genio-hyoid reduce 
its vertical dimension ; while the depressois of the hyoid bone 
enlarge the cavily of the pouch. 

When the genithhyoid is divided, the genio-gloastts is seen to 
fonn a veiy nanow ellipse^ extending from the mandibular 
symphysis to the body of the hyoid. In front, the sub-lingual 
glands lie between and beneath tiie two muscles. The posterior 
extramity of this pointed ellipse is embraced by the diverging 
hyo^Umi minores, which pass forwards on each side of the 
tongue, and are joined on their outer sides l)y the stylo-glossi. 
The small interval between the straight portions of the (jeniv- 
glossm and hyo-glossus minor is occupied by a large branch of 
the hypoglossal nerve and the lingual artery. The nerve is 
innermost, and runs superficial to {i.e., beneath) hyo-gloss^is minor, 
while the arteiy is partly concealed by it. Branches of the 
gustatory nerve enter the same space, and form loops with the 
hypogloesaL External to the styUhgloma lies a large vein. 
The siyh-s^088w ia, during port of ite course, in contact with the 
mucous membrane of the mouth. 

Abdominal Muscles. 

Panmeuku (abdominal portbn).<— The muscle forms an ex- 
tensive sheet upon the sides of the body, increasing in thickness 
below, where it is continued into the fescisB ci the fore and hind 
limbs. A tolerably distinct scapular portion may be traced. 

C. and L.— 272-3 (M, 5c). 

Rectus abdominis arises by a broad thin tendon from the pos- 
terior border of the inferior surface of the pubic symphysis. An 
expansion of the tendon is continued forwards, and closely 
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attached to the symphysis in its lower thiee-fourths^ as well 
as to the adjacent lami of the pubes. The two tendinous layers 
form thus a kind of flattened ponch, communicating with the 
abdominal cavity, and lined with the peritoneal membrane. The 
free part of the tendon adheres to the inner or superior surface 
of the thick abdominal aponeurosis. The muscle expands as it 
passes forward, and again contracts towards its insertion into 
the sternum. Eight tendinous intersections occur. 
C. and L.— 287-8 (15). 

Obliqmis externus takes origin from all the ribs, at least as far 
forward as the third. The fibres pass downwards, and are inserted 
into the abdominal aponeurosis. About six interdigitations with 
wrratm magnus may be made out. 

0. and 274-d (13); 276-7 (13); 282» upper figoxe (13). 

Obligum iiUemm is less extensive than extemm* The fibres 
converge to a thin aponeurosis continuous with the sheath of 
reetw, and closely attached to the outer surfaces of the cartilages 
of the ribs. 

C. and L— 276^7 (14); 287-8 (14). 

Transfoermlis ahdominis arises by interdigitations with the 
diaphragm, from the ribs between the second or third and the 
seventeenth (inclusive) ; also from the eighteenth, nineteenth, 
and twentieth ribs. The ventral portion takes origin as a thick 
fleshy mass from tlie anterior superior spine of the ilium, and 
Irom a small part of Poupart's ligament adjacent thereto. The 
muscle passes thence horizontally inwards towards the middle 
line, and is lost upon the inner surface of the abdominal fascia. 

C. and L.— 287-8 (17). 

The Dva^hragm aiises by fleshy fibres from all the ribs fsom 
the second or third to the seventeenth. As &r back as the 
thirteenth rib, the muscle is chiefly attached to the costal 
cartilages; behind the thirteenth to the ribs themselves. The 
crura arise from the three hindmost dorsal vertebras by tendinous 
processes. The tendon of the left crus is somewhat shorter than • 
the other. A ligamentmn arcuatum, entirely tendinous, and 
united to the central tendon, arches o\^v psoas. 

Not in C. and L. 

Quadratus liivdiorum arises from the two liindmost ribs, and 
passes to the innermost part of the crest of the ilium. 
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Not in C. and L. 

The Intercostal muscles present the usual arrangement, but 
are continued unusually far downwards between the costal 
cartilages. 

SUPERHCIAL CbRVIOAL MUSCLES. 

St&rno-mmiiUaris arises from the first rib, adjacent to the 
sternum. It forms a strap-like band of nearly umfoim bieadtli 
(about two inches), but expands greatly, and becomes aponeurotic 
at its insertion into the lower jaw, at and in front of the angle.- 

C. and L.— 274^5 (x); 276-7 287-8 (4-6); 292-3 

(+ 6*)- 

Stmuhmadoidefits, —A muscle which may be held to conespond 
with this, though it has no attachment either to the sternum or 
the mastoid, springs from the fiist rib, several inches above 
timuMnaailUms (ie., neater the vertebral column). It passes 

obliquely forwards and outwards, contracting to a thin tendon, 

which finally expands upon the root of the zygoma. 

C. and L.— 274-5 (6) ; 276-7 (b) j 287-8 (b) ; 290-1 (b) ; 
292-3 (b). 

Muscles of the Back. 

Trapmm arises from the ligamenitum nuchse and vertebral 
aponenrosis between the third and fourteenth dorsal vertebr». 
It IB inserted into the posterior suiface of the spine of the 
scapula and the superior border of the unciform process. 

C. and L.— 274-6 (a, a^) ; 276-7 {a\ a^) ; 287-8 (a, a\ ««). 
An occipital origin is ascribed to this muscle in the Plates. 

Latissirmcs dorsi arises from the vertebral aponeurosis and the 
ribs from the ninth to the fourteenth. The fibres become twisted, 
and coDverge to a tendon which is inserted into the neck of the 
humerus. The tendon of insertion is divided; the superficial 
portion is inserted above teres major, the deeper and smaller part 
behind it. 

C. and ll— 274-6 (i); 276-7 283, figs. 1, 2 {i) ; 287-« (i). 
Eepresented as arising from the sixth to the twelfth ribs. 

JShomboideu-s major arises from the ligamentum nuchse be- 
tween the fourth and six dorsal vertebrn, and is inserted into 
the postero-superior border of the scapula. 
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Wufmboideus minor. — Under this name may be distiugmshed 
a small slip tolerably distinct from the pieceding, which paflsea 
from the ligamentnm nuch» opposite the serenUi oervical ver- 
tebra to the posterior angle of the scapula. 

C. and L.—{E}(Ajmboulei) 276-7 (c^) ; 283, ligs. 1, 2 (c-) ; 287-8 

Serratus postwus arises from the ligamentum nucliae and the 
vertebral aponeurosis between the third and tenth dorsal ver- 
tebrae. It is inserted into the anterior margins of the ribs from 
the ninth to the fourteenth inclusive, and also to a strong fascia 
with much elastic tissue which underlies the serrati. The pos- 
terior fasciculus of the muscle is separable from the rest 

C. and L.— 282, upper %ue (10) ; 287-8 (10). 

Levator anguli soapulm is directed obliquely across the lower 
part of the side of tiie neck. Its moat forward attachment is to 
the front of the transverse process of the atlas by means of a 
thin, flat, tendinous slip. This portion of tiie muscle crosses 
superficially the insertion of tramversalis eoUL The lower por& 
tion, which is separated by an interval from the rest, arises by 
similar slips from the posterior tubercles of the transverse pro- 
cesses of the five lower cervical vertebrae. This part of the 
origin is overlaid by transversalis colli. In the dorsal region the 
nniscle takes origin from the articular processes and angles of 
the ribs between the first and fifth dorsal vertebrae. Longissimiis 
(2am separates th^e two origins. The muscle passes down- 
wards, and in part backwards, to its insertion into the anterior 
border of the scapula. 

C. and L— 274-6 {d) ; 276-7 (d, d^j ; 283, fig. 1 (d, should be 
<P) ; 287-8 (d, d^). 

SpUmus, — ^This muscle consists of two superimposed layers. 
The superficial layer, which is thinner and narrower than the 
other, has a tendinous origin from the ligamentom nuohie in the 
anterior dorsal region. The tendon narrows as it passes forward, 
and reaches the level of the third cervical vertebra. Muscular 
fibres are given off from it on both sides, but the internal fibres 
much preponderate, especially in the dorsal and posterior cer- 
vical region. Towards the occiput the fibres radiate equally on 
both sides from the fore end of the tendon. The muscle has an 
extensive insertion, first, to a median ligamentous raphe con- 
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tinuous wi^ the ligamentam nuchse; secondly, to the inner 
two-thiids of the superior curved line of the occiput The deep 
layer has a similar arrangement, but its breadth is greater, and 
the tendinous centre much laiger in proportion to the muscular 
part It is inserted into the whole length of the superior curved 
line. 

C. and L— 27G-7 (K); 282, upper figure (K) ; 287-8 (K). 

Sacro-lumhalis and its forward continuations form a thin, flat 
sbeet, whicli extends as far as tlie fourth rib. The tendons arise 
primarily from the ilium ; subsequently from the ribs between 
the sixth and nineteenth (inclusive), a little external to the 
angles. The tendons of insertion are somewhat narrower than 
the tendons of origin, and pass to the posterior borders of the 
ribs between the fourth and sixteenth (inclusive), nearly four 
inches external to their angles. 

No separate eredor vpmiB exists. 

G. and L.— 282, figs. 1 and 2 (C) ; 295 (0). 

iKmgissmm dorti is inseparable behind from spirudis. It 
diverges from that muscle about the level of the twelfth rib, and 
is continued forward to the neck, having the continuation of 
sacro-luTnhalis on its outer, and semi-spiTialis on its inner side. 
In the anterior dorsal region longissimus dorsi is enclosed be-, 
tween the two ori<;ins of levator aiiguli sccqjulce. It is inserted 
along its whole length by a series of tendons into the transverse 
processes of the vertebra?. The tendons of origin ainse similarly 
fix)m the transverse processes, but a little to the inner side. 

C. and L.— 282, figs. 1 and 2 (B) ; 295 (B). 

Tranaversalis coUi continues longissmm dorsi forward as far 
as the atkm, arising from articular processes, and inserted into 
transverse processes. 

Not in 0. and L. 

Tradtsh^mastoideus arises by tendinous and fleshy aUps from 
the articular processes of the hinder cervical vertebrss^ external 
to the slips of origin of complexm. The muscle forms a flat- 
tened band, which passes direct to the mastoid process, and is 
inserted by tendmous liLres on its superficial aspect, and more 
deeply by fleshy fibres. The insertion is overlaid by splenius. 
The internal or dorsal border of the muscle is attached to, and 
partly sheathed in a layer of yellow elastic tissue, which 
separates splmim from ootnplexus. 
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C. and L. — 282, upper figure (D), the origin is inconect io the 
lower figure ; 287-8 (L^). 

Spinalis dorsi and muUifidus spirup form a contiuuous muscle, 
lying internal to lon{/iHsi//ij/s. The fibres take origin in the tirst 
place from the sacrum and adjacent parts of the ilium, from the 
under surface of the strong aponeurosis, which extends between 
lo7if/is.dvi}'s dorsi and the spinous processes, and also from the 
vertebrae themselves along the line of the articular processes. 
The muscle is inserted by fleshy fibres into the sides of the spines 
of the vertebrae, as far forward as the fourth dorsaL The slips 
corresponding to the fourth, fifths sixth, and seventh dorsal spines 
are tendinous, and form a strong bundle which passes moi^ or- 
less completely into the ligamentnm nuchas, and into a loop of 
elastic tissue, which extends between the spines of the second 
and fourth dorsal yertebrss. The muscle ends in a tendon which 
arches over the spines of two vertebrae, and is inserted into the 
side of the spine of the first dorsal. 

C. and L.— 282, figs. 1 and 2 (A) ; 295 (A). 

Compleams. — Beneath splenius a thin layer of yellow elastic 
tissue is found to enclose a subjacent muscle, and to extend 
forwards and outwards from the ligamentum nuchse to the 
occiput. The muscle thus enclosed is ccymplexiis. It arises from 
the articular processes of the four hindermost cervical, and about 
twelve foremost dorsal vertebrse, slightly also from the ligamen- 
tum nuche in the anterior cervical region. It overlies the 
funicular portion of the ligamentum nuchae, and is inserted into 
the inner half of the superior curved line beneath wpUn/im, 

C. and L— 282, figs 1 and 2 (L); 287-8 (L) ; 295 (L). 

lAgame/niim muihoB, — This powerful elastic ligament springs 
mainly from the spines of the three foremost dorsal vertebrse, 
which rise successively higher in the order of their numbers. 
The ligament is also strengthened by the bundle derived from 
gpinalis d&m. Behind the third dorsal vertebrss it passes into 
the interspinous ligament At the level of the first dorsal 
vertebra the ligamentum nucbae consists of two very distinct 
masses, one superficial and the other deep, while a less con- 
spicuous median partition may be observed. The upper or funi- 
cular portion is free from bony attachment between the spine of 
the seventh cervical vertebra and the occiput. At its insertion 
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it divides into lateral halves separated by sevecal veins and loose 
cellular tissue; each of these again breaks up into many distinct 
fasciculi. On the deeper surface of the funicular portion the 
yellow elastic is largely replaced by white fibrous tissue. The 
deep portion of the ligament forms a flattened mass attached to 
the spines of the six hinder cervical vertebrSB. 

Opposite the third dorsal vertebra a shorty thick bundle of 
fibres is given off, partly from the ligamentum nuchsB, partly 
firom the spinous processes, and partly from the interspinons 
ligament. This bundle passes to the apex of the scapula, which 
is thus strongly connected with the vertsbral column. 

Semisjfimdis colli arises in the posterior cervical and anterior 
dorsal region by muscular slips internal to the origin of complccus, 
and is inserted into the lower border of the spine of the axis. 

C. and L — 282, lower figure (L^ ?) " petit complexus." 

£eetu8(capUi8) posticiis mc^'or arises by a small round slip from 
the spinous process of the axis^ and is inserted into the occiput, 
external to the ligamentum nnchsB and beneath eonvpUxus, 

0. and 282 (M> ?). 

Beehta fodi4m8 mmw arises from the superior arch of the athis 
close to its fellow muscla The two diveige as they pass up- 
wards, and each is inserted into the occiput beneath Ttdvj6 posticus 
major. 

Not idenfdfied in 0. and L. 

Becttis posticus extemvSy a rather broader muscle than reetm 

posticus majur, arises in front of it and more deeply. It is inserted 
into the occiput, external to rectus postic^is tninor, and more 
superficially. Obliquus siqwrwr partly overlies it. 
Not identified in C. and L. 

Ohliquvji (capitis) superior, a fan-shaped muscle, arises by two 
tendinous slips from the transverse process of the atlas. It 
passes upwards and slightly inwards, and is inserted into the 
occiput, external to rexivs posticus mu^, A considerable nerve, 
an artery, and two or three veins pass between the heads of 
origin. 

Not identified in G. and L. 

Obli^pim infmwr, a short and stout muscle, arises from the 
outer sui&ce of the spinous process of the axis, and passes direct 
to the transverse process of the atlas. Towards its inner border 
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the fibres are rather closely connected with those of Migms 
mperior. 

Not identified in 0. and L. 

Med'Oa capUis lateralis extends from the transverse process of 
t}ie adas to the mastoid process, lying along the anterior border 
of iraehslO'mastoideus. 

Not in C. and L. 

IfUertraiuvenaUa are present^ stretching as nsnal between 
transrase prooessea The longest lie between tJie atlas and axis. 

# 

Muscles of the Tail. 

Cuvier and Laurillard figure an ischio-caudalis (274-5, Q ; 
282, lower figure, Q), a mcro-coccygfnis superior (274-5, R; 282, 
lower figure, K) and a sacro-coccij'jeAi.s iriferior (274-5, K^). The 
names indicate the bony attachments. 

Antekior Vertebral Muscles. 

Seetus eapiiis atUiem major arises from a prominent tabeide 
npon the sixth cervical vertebra, and is mserted mainly into the 
ventral sm&ces of the atlas and axis, a small slip passing to the 
thud vertebra. 

0. and L.— 287-8 (M) ; 290-1 (+6 ?). 

Rectus capitis anticits minor is a small muscle internal to the 
last, which arises by thin slips from the third, fourth, and fifth 
cervical vertebrae. It passes upwards and forwards, converging 
towards its fellow, which it meets close to its insertion into the 
base of the basilar process. 

C. and L.— 290-1 (not lettered). 

Lcmgus colli is a much stronger muscle, lying symmetrically 
npon each side of the middle line and internal to the last. The 
muscles of both sides form together a triangular mass in ftont of 
the centre of the cervical vertebras. They arise from the trans- 
verse processes of the third, fourth, and fifth cervical vertebras ; 
also from the front of the bodies of the third, fourth, fifth, and 
sixth dorsal vertebras, and from heads of the corresponding 
ribs, and are inserted into the tubercle of the atlas. 

C. and 290-1 (o). 
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Scalenus anticus arises from the anterior surface of the tubercles 
•of the second, third, and fourth cervical vertebrse by small, 
rounded tendons. These unite, and pass towards the thorax, 
being inserted into the second, third, and fourth ribs. 

0. and 287-8 ; 290-1 (6, 6a, 66). 

In dealing with the myology of the Elephant, we thought it advis- 
able, considering the want of any tolerably complete description, to 
note every important detail which came to light in the course of our 
diflsection. It woidd be superfluous to treat all parts of the anatomy 
with the BBme falness. Ibe osteology, for example, has long been 
amply made known, nor would any student value minute deseriptioris 
of bones which can be so easily seen and handled. Other parts of 
the anatomy are known in various degrees of completeness ; some 
thoroughly, some superficially, some hardly at all. Vulpian and 
Phihpeaux have pubUshed a lengthy and elaborate description of 
the heart; Dr Morrison Watson has minutely described the male 
organs of generation, and other important visoera ; the biain has been 
^ured more than once ; while scattered memoirs contain particulars 
of greater or less value respecting other organs. Under these circum- 
stances we shall probably employ our space and the reader's time to the 
best advantage by a summary of what in already known, corrected 
and supplemented by our own observations. Although such anato- 
mists as Cuvier, Camper, and Hunter have preceded us, there is still 
much to be gleaned, more than any single ezplozation of the field is at 
all likely to discover. 

The osteology and dentition wo propose to leave out altogether. 
Common text-books already contain descriptions sufficient for the 
naturalist or pal»(mtologisi 



ALIMENTABY CANAL AND ITS APPENDAGES. 

Mouth. 

The gape of the nao nth is small xelativoly to the bulk of the 
aiiimal,-Hi foot which may receive ezplaiiationfrom^the pecision 
with which food is passed into the mouth by the proboscis, and 
the small part which the lips consequently play in the act of 
prehension. The upper lip has hardly any separate develop- 
ment, bnt seems a mere lateral expansion of the root of the 
tnink ; the lower lip is small and pointed, its mucous suiface 
forming a narrow groove or gutter in which the tongue is lodged. 
The cheeks are very capable of distention, but in^their ordinary 
contracted state they enclose only a very small cavity. 
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The mucous membrane of the mouth is in general smooth ; 
that of the palate in particular is quite smooth, and shows none 
of the transverse ridges which appear on the hard palate of the 
horse and ox. Two shallow triangular depressions placed sym- 
metrically immediately in front of the fore edge of the hard 
palate lead to Jacobson's canals. The bony cavity in which the 
canals lie rons in the ^tuxe between the premazillsd and 
maxillse for 7 or 8 inches (Mayer gives 8 inches), taking a 
nearly straight duection upwards and backwards ; it is famished 
with a vertical cartilaginous septum and a cartilaginous lining. 
Each of the component canals is of about the diameter of a goose- 
quill, and is lined by an extension of the mucous membrane of 
the mouth. Camper (p. 48) says that these canals when pressed 
exude a sticky fluid. 

Examination of skulls of different ages seems to show that 
Jacobson's canals are at first nearly horizontal, but that as the 
air-cells of the maxilla enlarge, the maxillo-premaxillary suture, 
and w^th it the canals, is tilted more and more, until it 
hnally gets a steep slope f orwaids. 

TONOUK 

The tongue is thick and rounded towards its base, tapering and 
pointed in front. Perrault describes it as 18 inchiis long, 
but in our young example it was much shorter. The tip is 
directed downwards, and lies almost invariably in the groove 
formed by the lower lip. All observation of the living animal 
seems to show that the tongue, like the lips, is of little import- 
ance in the act of feeding. The oral surface of the tongue ends 
behind in a prominent concave edge» which forms the front and 
lower boundary of the pharyngeal pouch. Towards the base are 
two, four, or more drcumvallate papillae of large size, while on 
the side, especially behind, are a number of wart-like eminences 
and mucous ciypta. 

Salivaky Glands. 

The parotid was small in our example, and measured only . 
4 inches by 3. Br Watson gives 8 inches by 5 as the dimen- 
sions. The gland is connected by a fibrous band with the 
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zygoma ; it lies in the space below the zygoma and behind the 
ascending ramus of the lower jaw. Steno's duct passes out from 
near the middle of the gland; it is at first of about half an inch 
diameter, bat gradually contracts to the size of a crow-quill. 
Close to its termination it pierces ilhe fiuecinator, and finally 
opens into the mouth near the alveolar margin of the upper jaw 
by a simple rounded orifice without papill& 

No sub-maxillary gland was seen either by Dr Watson or our- 
selves, though it is described by Mayer. A small lobulated mass, 
lying between the genio-Tiyo-gload and ch:)se to the symphysis of 
the mandible, may possibly be a sublingual gland, but we wen; 
unable to discover an efferent duct, or to satisfy ourselves as to 
the exact nature of the body. 

Soft Palate. 

The soft palate, which is hardly distinguishable from the base 
of the velum palati, extends backwards about 2 inches from 
the hind edge of the hard palate. Like the nasal passages 
immediately above, it is narrow from side to side. No lemior 
palati was made out The tensor palaii'^ arises bom the front 
and outer side of the upper part of the membranous section of 
the Eustaduan tube. It is a small, spindle-shaped muscle en- 
closed in a sheath of fascia. At the groove of the hftip^^lfty 
process it becomes tendinous and spreads out in the substance 
of the soft palate. 

Pharynx. 

The upward extension of the phaiynx towards the nasal 
passages gradually narrows from side to side as it ascends. The 
antero-posterior dmiension is much contracted in the neighbour- 
hood of the soft palate. Above this level, the pharynx is pro- 
longed into the nares in front, and is also continued for some 
distance backwards as a gradually diminishing cavity which 
extends beneath the basi-si)henoid to near its junction with the 
basi-occipitaL The ultimate recess (the sinus of Moigagni) just 
admits the last joint of the forefinger. 

> Dr Watson considert* that this muscle is absent in the elephant. 

D 
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The pharyngeal openings of the Eustachian tubes lie in the 
lateral walls of this part of the pharynx, about an inch above 
the hamular pterygoid process, and a little above the level of the 
hard palate. The orifices are large enough to admit the little 
finger. In its low^r part each tube is almost entirely membran- 
om It runs upwards and a little outwards, and may be 
explored by a probe for 7 inches. We have been unwilling 
to destroy the surrounding parts for the sake of tradng ihe tube 
further. According to Camper's figures (pL ziiL figs. 7, 8), the 
bony tube is about 2 inches long and the cartilaginous tube 
over an inch. The same author describes and figures an open- 
ing from the upper part of the cartilaginous tube into the 
nasal passage. We find no corresponding opening in the soft 
parts. 

The common aperture of the posterior nares occupies a 
trianj^nlar space 4^ inches high and 2 inches wide. The hind 
edge 0^ the septum is very thin, and deeply concave above. 

Muscles of tJie Plmryiix. 

Coneirietar pharyngis arises on each side from the thyro-hyal, 
from the posterior margin of the thyroid cartilage, and from the 
cricoid cartilage below the aiytffinoid &oet The fibres pass 
round the tube of the pharynx, and blend along the middle line 
behuid. The uppermost (or anterior) fibres form a tolerably 
distinct bundle. The lower fibres curve upwards so as to leave 
a triangular gap, which is filled by a tapering median bundle of 
the longitudinal oesophageal fibres. 

C. and L.— 2G1, fig. 1 (si, x^, z^). 

Stylo-pJiari/nffcus arises from the internal sui'face of the 
anterior brancli of the stylo-hyal, close to its origin. The 
muscle passes downwards along the side of the pharynx and is 
there inserted. 

C. and L— 261, fig. 1 (v^). 

FcUcUo-phar^e^is is largely developed. It arises firom the 
palate and descends to the pharynx, forming a considerable part 
both of the soft palate and the velum palatL It is inserted 
laterally on the inner surface of the pharyngeal wall 

A symmetrical venous plexus, which arises by free communi- 
cations between the internal jugular, internal maxillary, and 
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inferior palatine veins, lies at the back of the mouth, below the 
soft palate. 

The entrance to the pharynx is bounded above by the antero- 
inferior edge of the velum palati (where its descending and 

horizontal portions meet) ; in front and below by the sharp, back- 
ward directed edge of the doi-sum of the tongue ; and laterally 
by the mucous membrane of the pliarynx, with which are con- 
nected a number of scattered muscular fibres, and the yellow 
elastic pharyngeal wall There is no palato-f/kmus. The passage 
is very narrow, and cannot in our young example be distended 
to admit a cylinder of 2 inches diameter. 

The velum palati descends from the soft palate, but its chief 
extension, as in many other large quadrupeds, is horizontally 
backward. The free posterior edge passes so far back as slightly 
to overlap the epiglottis. On each side it is continued into a 
thin elastic fold, which is obliquely attached to the pharyngeal 
wall, sloping backwards. In the natural position of the parts, 
the posterior edge of the velum encloses an oval space, the longi- 
tudinal diameter being an inch and a half, the transverse some- 
what less. Through tliis aperture the arytenoid cartilages project 
The lower ends of tlie lateral bands of the velum are approxi- 
mated, but they do not meet; and Dr "Watson, therefore, in 
speaking of tlie " central " aperture of the soft palate, is to be 
understood as meaning " in the middle line." The position of 
the aperture is anatomically the same as in the human subject 
or as in the nuyority of mammalia, and altogether below the 
velum. There is no uvula, but we find a small vertical muscle 
in the middle line, passing from the soft palate, to be inserted 
into the back of the upper portion of the velum. This may 
represent an as^fgoa wmltB; its length does not exceed 2 
inches. 

The muscular layer of the velum palati forms part of the 
palatthphari/nffeiis. Its anterior fibres, arising from the palate, 
pass backwards and a little downwards, to be inserted into the 

inner surface of the elastic wall of the pharynx, near the free tip 
of the thyro-liyal. The posterior fibres gradually take a more 
and more transverse direction, and form the thin muscular sheet 
which lies in the horizontal valve of the velum. Tlie lateral 
bauds of attachment cuntaiu muscular bundles from tlie same 
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Stratum* These bands are separated from the insertion of the 
anteiiOT fibres of the palato-phar^^eTia by a considerable elastic 
pouch, opening backwards into the .pharynx, and lined by a con- 
tinuation of the mucous membrane of that cavity. 

Immediately in front of the epiglottis is a v^cal transverse 
elastic fold, which projects from the floor, and especially from 
the sides, of the pharynx, but not so far as to materially obstruct 
the passage. Smaller secondary folds proceed backwards from 
this at right angles, ])assing longitudinally upon the floor of the 
pharynx outside the laryngeal aperture. When the pharynx is 
seen from above and behind, there are therefore visible three 
cavities on each side, divided from each other by mucous folds. 
In front of the epiglottis, behind the transverse fold, and inside 
the longitudinal secondary fold just described, is a small recess, 
with a small gland in its floor. To the outer side of this is a 
larger cavity, in which a larger gland can be seen ; it is included 
between the transverse fold, the secondary longitudinal fold, and 
the lateral attachment of the velum. Between the lateral attach- 
ment of the velum and the proper pharyngeal wall is a third and 
much more capacious receptacle, which has been described in 
connection with the palato-pharyn/^eus. 

The wall of the pharynx is largely composed of yellow elastic 
tissue, overlaid l>y the constrictor muscles. The palato-pharyn- 
fjens lies deeper, and is inserted into the inner surface of the 
elastic wall. 

Dr Watson has described, in connection with the pharynx, a 
/peculiar structure w^hich throw^s light on a previously un- 
explained ^ulty of the elephant, viz., the power which the 
animal possesses, according to more than one competent observer, 
of withdrawing large quantities of water by inserting the tip of 
the trunk into the mouth. He observes that 

"It is evident that were the throat of tins animal similar to that of 
other mammals, this [withdrawal by the trunk] could not he accom- 
plished, as the insertion of a body, such as the trunk, so far into the 
pharynx as to enable the constrictor muscles of that organ to grasp it, 
would at one give rim to a paroxysm of coughing, or were the tnmk 
t merely inserted into the mouth, it would be requisite that this cavity 
be kept constantly filled with water at the same time that the lips 
closely encircled the inserted trunk. The formation of the mouth of 
the elephant, however, is such as to prevent the trunk ever beiuj; 
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grasped by the lips so as effectually to stop the entrance of tir into 
the cavity, and thus at onoe, if I may so coqpiess it» the pmnp-aetion 
of the trunk is completely paralysed. 

We find, therefore, that it is to some 
modification of the throat that avo must 
look for an explanation of the function 
in questiou, and this we lind to be as 
follows The snperior aperture of the 
pharynx (fig. 1, A) is eztiemely nar- 
row, so much so as to admit with 
difficulty of the passai^^e of the closed 
fist. Immediately posterior to thi^ 
narrow aperture the phaiynx diJates 
into a pouch of large sise (tig. 2, E), 
capable of eontaining a considerable 
quantity of fluid. This pouch is pro- 
longed forward beneath tlie root of 
the tongue, and is bounded in the 
follo^ving mantier. The floor extends 
from the epiglottis as far forward as 
the root of the tongue, being formed 
from behind forward by the thyroid 
cartilage, thyro-hyoid membrane, and 
hyoid bone. Its lateral walls are com- 
pleted by the sides of the pharynx 
(that is, by the superior constrictor 
muscles — ^fig. 2, F), in addition to the 
stylo- (G), and hyo^oasi (H) muscles. 
The root of the tongue forms the anterior 
boundary, whilst the jiosterior wall is 
complete'd by depre.«sion of the soft 
palate, or when the latter is elevated, 
the pouch then communicates freely 
with the oesophagus. In connection 
with this pouch is to be observed 
the very peculiar form of the hyoid 
bone, which, being deeply concave 
on its upper surface, forms as it were the greater part of the floor of 
this pouch. Between the ponch and the concavity of the hyoid hone, 
moreover, thera is placed a hufge quantity of loose and distensible con- 
nective tissue, wluch pramits of the expansion of tlie pouch. The 
size of the latter is, moreover, liable to alteration by the actions of 
several muvscles. These are more es])ecially the hyo-glossi muscles, 
and two little additional muscles (lig. 2, K), the lionu)iogies ot which I 
have not yet been able to determine, which, springing from the middle 
line of the hyoid bone, in front of the pouch, pass up, one on either 
side of the middle line, and blend with the other muscles forming the 
root of the tongue. By the action of these muscles the pouch may be 
diminished in de})fh ; but in consequence of the narrow interval exist- 
ing between the hyoid coruua, the length of the pouch from before 




Fio. 1. — ^A, saperior aperture of 

pharynx. I^, root of tongue. 
C, soft palate with larynx pro- 
jecting through the centre. D, 
phoiynz. 
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backwards cannot be altered, as the thyroid cartilage is thereby pre- 
vented from being approximated to the hyoid bone. . . . An elephant 
can, as the quotations sufficiently prove, withdraw water from his 




Fig. 2. — E, E, pharyngeal j>ouch, F, superior constrictor. G, stylo-glossus. 
H, hyo-glossu8. K, small muscle, which diminishes the depth of the 
pharyngeal pouch. L, genio-glossus muscle. (For the use of the wood- 
cuts of figs. 1 and 2 we are indebted to Professor Turner. ) 

stomach in two ways : fir.st, it may be regurgitated directly into the 
nasal passages ^ by the action of the diaphragm and abdominal muscles, 
the soft palate; being at the same time depressed, so as to prevent the 
entrance of water into the mouth. Having in this manner filled the 
large nasal passages communicating with the trunk, the water contained 
in them is then forced through the trunk by means of a powerful 
expiration ; or, in the second place, the water may be withdrawn from 
the cavity of the mouth by means of the tnmk inserted into it. Kow, 
in this case, it is manifestly impossible that the water can be contained 
within the cavity of the mouth itself, as I have already shown that 
the lips in the elephant are so formed as effectually to prevent this. 
The water regurgitated is, however, by means of the elevation of the 
soft palate, forced into the pharyngeal pouch. The superior aperture 
of this pouch being much narrower than the diameter of the pouch 
itself, and being completely surrounded by the muscidar fibres of the 
stylo-glossus on each side, and the root of the tongue in front, which 
is prolonged backwards so as to form a free sharp margin, we have 
thus as it were a narrow aperture surrounded by a sphincter muscle, 
into which the trunk being inserted and grasped above its dilated 
extremity by the sphincter arrangement just referred to, air is thus 
effectually excluded, and the nasal passages being then exhausted by 
the act of inspiration, water is lodged within these passages to be used 
as the animal thinks fit, either by throwing it over his body, or again 
returning it into his mouth." 

* For remarks on this j^assagc see p. 80. 
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The chief difficulty attending this explanation springs from 
the small size of this pharyngeal pouch. In our example, which, 

it must be remarked, was by no means of full stature, the pouch 
could not be distended so as to hold a pint of water. This 
objection is not fatal to the liypothesis advanced by Dr Watson.^ 
Kegurgitatioii from the stomach may be effected slowly and 
continuously until the requisite supply is yielded. It seems to 
us that the pharyngeal pouch must be unimportant as a mere 
reservoir of fluid, but as a water-tight circular valve it may be 
essential to the process of withdrawal Behind the velum 
palati is a somewhat larger cavity, but the entrance to the wind- 
pipe lies in its floor, and this is not therefore a veiy likely re- 
ceptacle of fluid. If our examination of an immature elephant 
yields data in the least trustworthy, it is hard to suppose that 
even in the adult a gallon of water can he retained anywhere 
between the stomach and the proboBci& 

We do not know enough of the habits of the living animal to 
say whether or not the food is moulded and lubricated into a 
bolus, but the form, structure, and glau(hilar surface of the 
pharyngeal pouch would be well adapted to such a practice.' 

' Dr Wilaon infomu iu that he onuidexs the pharyngeal pouck nniniporfcaiit ■» 
ft nun marvoir, " thongh the pntenee <tf eertain muBcloa not foond in otiier 
animals would appear to indicate that tiie elephant possesses a certain power of 
increasing or diminishing the .size of the pouch, and the necessity for this is by 
no means evident upon the supposition that the sphincter arrangement is the only 
raStm^Hf of this pouch." 

' PnfMior Owon deseribeB the hack of the month of the Onnel in theee woide: 
-~*' A broad pendulons flap hangs down from the fore part of the soft palate, and 
usually rests upon the dorsum of the tongue. The velum palati extends beyond 
this process some way down the pharynx, and terminates by a concave border. 
The pharynx behind the velnm dilates into a sec In the ratting male the 
palatal flap is greatiy enlaxged. I itave found it extending 10 inohee down the 
phaiynx, passing below the margin of the soft palate and the opening of the 
larynx, into the fpsophagns: in the living ajiimal it is, at this season, occasionally 
protruded, with a belching noiso, from the mouth. Its surface shows the pores 
of innumerable mucous crypts, and in the ordinary state, in both sexes, the flap 
may apply its own seeretloii, and watw legnrgitated firom the stmage cdle of the 
stomach to the extended surface of the pharynx and root of the tongue so as to 
allay the feeling of thirst and help the animal to endure the long remissions of 
drinkin^^f to which it is liable in traversing the desert " (Camp. Anatvviy of Ver- 
tebrates, vol. iii. p. 395). In transcribing these remarks, we desire to offer no 
opinion at to the validity of the explanation offered. The pharyngeal sac 
described in tiie eamel may throw light en the similar itmctnie in the ele- 
phant. 
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A number of pits in the mucous membrane of Hie floor and 
sides of the pharynx are doubtless glandular. They are altogether 

absent from the middle line, but become densely aggregated 
towards the root of the tongue on the sides of the pharyngeal 
floor. Similar glandular crypts line a pouch, in our example 
about an inch deep and half an inch in diameter,^ which lies on 
each side in the lateral wall of the pharynx in front of the 
transverse fold described above. In the lateral spaces behind 
the transverse fold are other flattened gland& 

The thyro-hyals support the pharyngeal wall laterally, and 
their expanded ends can be plainly felt upon its inner surface, in 
the recess behind and within the lateral attachment of the Telum. 
Professor A. H. Gkorod has remarked' that the basi- and thyro- 
hyals form a lower arch quite distinct from the bifurcate s^lo- 
byals, and he adds : " In the elephant, therefore, the deficiency 
of the lateral intermediate elements of the hyoid appaiatns per- 
mits of a much greater .movement of the base of the tongue than 
in the ungulata, whose nearly rigid stylo-hyals, epi-liyals and 
cerato-hyals can allow of little more than an ante ro -posterior 
movement of the base of the tongue in part of the circle of which 
the hyo-cranial attachment in the centre." 



(Esophagus. 

Dt Watson states that " the muscular fibres of the asopliagus 
are distinctly striated even down to the oesophageal opening in 
the diaphragm, and are arranged in two layers — an external, the 
fibres of which are distinctly longitudinal in direction ; and an 
internal, which consists of two sets of spiral fibres, one of which 
passes from ri^t to left, whilst the other passes in the opposite 
direction, and thus gives rise to a decussation of the fibres at all 
pointa" 

Uke Br Watson, we foond no trace of a muscle connecting 
the trachea with the oesophagus and stomach, such as waa 

described and figured by Dr Harrison of Dublin.' 

^ Mayer foniid tliia pooch to be 3^ inches long and 1| wide. 

s Prws. ZooL Soe. If ay 197^. 

* Ftoe. Boy. IrUk Acad. toL ir. p. 188 <1847). 
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Stomach. 

An excelleut figure of tbis viscus is giveu by Camper (pL ix. 
fig. 1). Mayer's drawing is less satisfactory. 

The stomach is smooth externally, elongate, and nearly 
straight. The cardiac end is nuich prolonged and tapering. 
A number of transverse nearly circular folds project inwards 
fxom the cardiac wall ; they almost disappear when the stomach 
is greatly distended, and are at all times too shallow to serve as 
water-cells, though they have been figured and described as 
sudb.^ The gasiiic follicles are most abundant towards the 
cardiac end, as Mayer has obseived. In an adult elephant the 
stomach is litde less than three feet long'; the oesophagus enters 
near the middle hut rather nearer the cardiac than the pyloric 
end. The pyloric valve is well developed. 

Intestines. 

" The duodenum is at first loosely suspended and convolute, 
as in some rodents ; it is more closely attaclied at its termina- 
tion. The mucous coat of the jejunum is thrown into small 
irregular folds, both transverse and longitudinal. There are 
oblong patches of agminate foUides. The termination of the 
ileum projects as a conical valve " [a very truncate cone] ''into 
the caBCum. The longitudinal layer of muscular fibres is con- 
tinned directly from the ileum upon the cs&cum ; but the circular 
layer accompanies the vialvular production of the mucous mem- 
brane, and is there thicker than on the free gut The large 
caecum is sacculated on three longitudinal bands, which are 
continued some way along the colon."^ 

We find a number of aggregated glands, not unlike Peyer's 
patches, in the rectum. The occurrence so low down of what 
are probably absorbents may be partly explained by the slow 
alteration of food passed along the alimentary canal of the 
elephant. £ven in the large intestine the original form of 
many pieces of vegetable food is retained, and grains of maize 
were recognisable in the colon of our example, as were hay and 
potatoes in the colon of that dissected by Camper.* 

> Emenon Tenneut, Natural History of Ceylon, p. 125 ; see alao Pemnlt, 

as quoted by Buffon, Hist. Nat. voL xi. p. 109. 

' Owen, Comp. Anat. of Vertebrates, vol. iii. p. 457. 

* Further observations are necessary before we cau be satisfied that these 
appewuioes sn not due to diseiae. 
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Hunter gives 17 feet as the length of, tlie small intestine. 
Mayer makes it 37 feet, while he gives the total length of the 
intestines as 75 feet. Professor Owen's measurements, taken 
from a young Indian elephant about 7 leet high at the shoulder, 
are as follows^ : — 





Ft. 


In. 


Length of the small intestines. 


38 


0 


Circumference of ditto., .... 


2 


0 




1 


6 


Cixcumfeience of cscum, 


5 


0 


Circumference of colon, .... 


6 


0 


Total length of colon and rectum to-- 








20 


0 


Total length of intestinal canal, exclusive 








58 


6 



Our own measurements have unfortunately heen mislaid, 
which is the more to he regretted that the statement of previous 
observers are very discordant 

Pebitoneuh. 

Hunter has remarked that the lymphatics and lacteals are 
small He found no lymphatic glands on the mesentery pro- 
per ; there were several on the meso-cdon, but these were not 
larger than in man. 

" The peritoneum lining the elastic ventral wall of the abdo- 
men in the elephant and rhinoceros is of unusual thickness 
and strength ; the areolar tissue connecting it to adjacent stmc- 
tuxes presents aponeurotic firmness; the hee suiface of the 
serous membrane I found to he white and opaque ; it is generally 
transparent and opaline or colourless.*** The absence of fat 
from all parts of the peritoneum has heen remarked by more 
than one dissector of tlie elephant. In our example the great 
omentum was quite clear of fat, as indeed were all parts of the 
body, except the hbrous pads of the soles of the feet and the 
orbits. 

' Comp. Anat. of Vertebrates, vol. iii. p. 458. 

^ Owen, Cmp, AnaL of FeriebraU*, toL iii. p. 603. 
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Liver. 

The liver is divided by the suspensory fissure into two lobes, 
of which the right is the larger. There is uo gall-biadder, but ' 
the ductus cholaedocus expands in the w^all of the duodenum 
into a sacculated pouch, which receives also the secretion of the 
pancreas. The termination of the duct projects slightly into the 
small intestine, and is sunonnded by a sphincter. 

Panobbas. 

The pancreas of the elephant differs little from that of most 
mammals ; it does not reach the spleen. 

Spleen. 

The spleen is long and flat^ Inoader in the centre than else- 
where, and occupies its usual position. 

MALE GENERATIVE ORGANS 

Dr Morrison Watson's account of the male organs of the ele- 
phant,^ evidently founded upon a caiefdl dissection, but neglecting 
no advantage which is to be derived from the comparison of 
earlier descriptions, is probably the best accessible, and may be 
consulted for fuller details than are here givi^iL We extract 
fijom it most of the particulars which follow 

Testis. 

The testis Ib nearly globular, and lies bebw the posterior ex- 
tremity of the kidney. It is entirely invested by peritoneum, 
exc^t at the upper and external mai^gin where the vessels enter. 
The epididymis lies on its outer side. The veins leaving the 
gland are remarkable for their number, large size, and free com- 
munications. Ten or twelve vasa efferentia pass into tlie 
epididymis, which is continued williout interruption or flexure 
into the vas deferens. With the exception of the last five 
inches, the vas deferens is convoluted in the whole of its course, 
and attached to the superior wall of the ahdomeu by a double 

* Jomm. o/AmU. and Pkya, vol iiL p. 65 (1872). 
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fold of peritoneuiiL In the last part of its^ course it lies upon 
the upper surface of the bladder. Here it dilates into an 
ampulla two inches long, which is closely connected with its 
fellow. It finally unites with the efferent duct of the vesicula 
seminalis of the same side to form a conmioa ejaculatory duct, 
which opens into the urethra. 

YESICULiB SeMINALBS. 

These have been hL^urod by Camper (pi. v. fig. 1), and described 
by Cuvier. Each is six inches long by one and a half in diameter, 
and lined internally by a thick membrane thrown into decussat- 
ing folds, which become longitudinal towards the urethral end 
of the sac. A large transyerae fold apparently divides the cavity 
into two compartments. Each vesicula is invested by a thick 
layer of muscular fibres, continuous with that which surrounds 
the membranous part of the urethra and the prostate glands. 

Prostate Glands. 

These are four in number, two on each side, and of small size, 
the outer ones being the larger. Each gland opens into the 
urethra by a sii^e and separate duct 

Cowpek's Glands. 

These are, as usual, two in number. Eadi is oval, fiattened, 
and measures two and a half inches by two. The excretory duct 

is three inches long, and traverses the spongy body, opening 
separately on the floor of the bulbous portion of the urethra. 

Male Uhethba. 

The membranous portion m eight inches long. It is invested 
by a continuous layer of transverse muscular fibres a quarter of 
an inch thick. Towards the neck of the bladder these become 
oblique and continuous with thoge which invest the prostate 
glands and the vesiculae serainales. An extension of the erectile 
tissue of the bulb surrounds this part of the urethra, thinning 
off gradually towards the neck of the bladder. Tl|e orifices of 
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the yarbos diicte seem to be sitoated nearly as in the human 
subject 

PENia 

£ach corpus cavemosum commences by a sligbtly dilated ex.- 
tremity where it is attached to the ischium, and at once unites 
with tiie other eras. An incomplete fibrous septum separates 
the' two along the middle line, whfle the interior of each is farther 
subdivided by conspicuons but iiregola^ fibrons layers, wUch 
are simply enlarged trabeculse. The corpus spongiosum begins 
by an elongated bulbous enlargement, and gradually diminishes 
in diameter towards the free end of the penis, so that its figure 
is compared to that of a carrot. An elongated body measuring 
three inches by two and a half, situate on the dorsum of the 
penis two inches behind its extremity, is believed by Dr Watson 
to represent the glans.^ There is a well-marked prepuce. The 
oiifice of the urethra is Y-shaped, the two limbs being directed 
upwards, and the stem downwards. 

The lemtores penis arise, not from the pubes, but from the 
upper and outer side of each ooipus cayemosnm, as well as, and 
principally, from the tuberosity of the ischium. The joint tendon 
passes in a strong sheath, derived from the tunica albuginea of 
the corpora cavernosa, to be inserted, according to Camper, into 
the glans. The other muscles are, on each side of the lower 
surface of the penis, (1) a htdbtHxtvemoms, next to the middle 
line, (2) an ischio-cavermsus, external to the last, and (3) a cowt- 
pressor of Coivper's gland.^ The " transverse muscles of the 
perineum," figured by Camper (pL v. fig. 1, HK, XL), were not 
found by Dr Watson. 

The dorsal arteries of the penis lie on each side of the middle 
line, beneath the levator of the same side. The dorsal veins lie 
to the inner side of the arteries, and form a plexus, communicat- 
ing with the corpora cavernosa^ on the dorsal surface of the root 
of the penis. The dorsal nerves run on the outer side of the 
arteries. 

1 HoQfll, whose anfhority is not iiiiimpeaeliable, figures a kind of glans on the 

nnder side of the erect penia. 

^ Dr "Watson describt^s this as lying hetweon the two last muscles. Camper 
figure? a "short accelerator urinae," which may be the same muscle, above the 
bulb of the urethra (pi. v. fig. 1, FH, GI). 
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It will be of interest to give here some passages from a letter of Dr 

William Ogle, in which are quoted the first extaut accounts of the 
anatomy of the elephant. The description of the generative organs 
seems to imply actual dissection by some ancient anatomist. 

" Aristotle most probably, as I think, never saw an elephant him- 
self, but the following passages from his Historia Animalium show 
thai even at tliat early thne some one or other either had or profeeeed 
to hare examined the inaide of one. 

''IL 17. *Hie elephant's intestine is formed of parts so put together 
as to give the appearance of there being four stomachs. Its viscera 
resemble those of the hog, but are of course much larger. The 
liver, for instance, is four times as large as that of an ox. The 
spleen, however, is of small size, considering the large bulk of the 
animaL' 

" IL 1. * The penis of the elephant is like that of the horse, but 
small considering the animal's bulk. The testes are not visible ex- 
ternally, but are placed inside, near the kidneys. The pudendum of 
the female is placed in the position which in ewes is occupied by the 
dugs, but for congress is drawn upwards and directed outwards, so as 
to iSuiilitate the action of the male. It has naturally a wide onfioe.' " 

FEMALE GENERATIVE ORGANS. 
Ovary. 

The ovaiy in our young example was about one-thiid laiger 
than in the adult human female, deeply corrugated on the 
Burfoce, and of a flattish oval figure. Many immature Graafian 
follicles were distinguished.^ 

Fallopian Tubes. 

The commencement of eadi Fallopian tube lies within a some- 
what capacious pouch, which holds 3^ ounces of water when 

distended. The fimbrise expand over the membranous walls of 

the pouch, and project as ridges from the inner surface. The 
outer surface is covered with peritoneum. Scattered muscular 
fibres (unstriped), tofjether with vessels and nerves, lie in the 
membrane. The ovary lies, not in the fimbriated pouch itself, 
which directly communicates with the iTaliopian tube, but in a 

* Mayer describes the outer surface as smooth " and only provided with lobes 
(Tiippchen) at its point of attachment*' He says, farther, that tliere ere no 
projecting Graafian follicles. 
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separate compartment, lined "with peritoneum, in whose wall 
the fimbriated pouch may be said to be excavated. A valve or 
membranous fold separates the two cavities. On the side of 
this valve, lemote from that part of the pou<^ which ordinarily 
lodges thie ovaiy, the Fallopian tube may be seen» expanding to 
its orifice. In the opposite direction it rapidly contracts to a 
long, narrow, and tortuous canal, which suddenly expands 
again to an outside diameter of about half an inch. From 
this point each of the comua uteri converges towards its fellow, 
running parallel tlierewitli for the last 3 inches of its course, 
and opening finally into the common uterus. The total length 
of each is about 14 inches. A number of uterine glands are 
visible towards the lower end of the coruua. 

Uterus. 

The cornua unite to form a short tube of about an inch in 
length and three quarters of an inch in diameter. This leads 
into a somewhat larger chamber about three inches long, 
which represents the cervix uteri. The wall of the uterus 
is provided with circular muscular fibres. Outwardly the 
uterus is with difficulty distinguished from the vagina, 
but on opening the tube loose longitudinal folds of the 
mucous surface are found to converge towards two well-maj&ed 
(anterior and posterior) internal protuberances, which nearly 
close the passage from one to the other, forming thus a kind of 
OS uteri. 

Dr Watson finds no constriction corresponding to an os 
uteri in the female of Hyocim crocuta, and goes on to say : — 
" The same remark holds good, so far as I can ascertain, of only- 
one other placental mammal — that is, of the Indian elephant, 
in the female of which, as Mayer pointed out, the vagina is 
altogether absent, and the uterus opens directly into the urino- 
genital canal." ^ Mayer does not actually use this language, for 
he regards the uro-genital canal as vagina (" die mit der Urethra 
vereiute Vagina but the facts as described by him admit of 
Dr Watson's interpretation. Whether the uterus is really 
perfectly continuous with the vagma is another question, and 
here we must remark ^at we find much discrepancy between 

1 Proc. Zool. Hoc. 187S, p. i%L 
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Mayer's account and the nctual part which is now before us. 
Shortly below the union of the Fallopian tubes, there is visible 
externally a slight constriction. At the same point two con- 
siderable and well-marked enlargements project inwards from 
the internal wall and almost close the passage. Above this 
point the uterine wall is more distinctly and closely plicate 
than below. Hence the united MiiUeiiau ducts appear to us 
to be plainly divisible (above the mo-genital canal) intp 
two parts, which aie sepaiated by a constriction and differ in 
internal stractore. The upper part seems to ns to represent the 
uteni8> and the lower the vagina, while the internal thickening 
may well represent an os uteiL It would be interesting to 
know something of the gravid uterus of the elephant, and in 
particular to ascertain by direct observation in what part of the 
united sexual ducts the foetus is lodged, but we have no obser- 
vations before us which bear upon this point. 

Vagina. 

The next division of the generative canal may be distinguished 
as the vagina. It is about 9 inches long, and tapers upwards. 
The walls are almost entirely destitute of muscular fibres. On 
its inner surface a number of small and irregular rugss are seen, 
some of which converge to an indistinct anterior and a posterior 
raphe. 

Uro-Gexital Canal. 

Close to the entrance of the urethra into the generative duct 
a marked coustriction is externally visible, and here, when the 
peritoneum is removed, the outer surface, which was smooth 
and membranous in the region of- the vagina, becomes strongly 
marked by circular muscular fibres. On opening the tube a 
narrow passage serves as the only communication between the 
proper vagina and the vnlva» or uro-genital canal. This passage 
is divided into lateral halves by a thick rounded cord covered 
by mucous membrane, which is apparently a hymen.^ 

The uro-genital canal is more than twice as long as the pro- 
per vagina, and when freed by dissection and extended, it 

^ It would be well to ascertain, when an opportunity occurs, whether this band 
is ruptured by copulation or parturition, as the descriptious oi Hunter and Mayer 
indiMctly lead iu to sappoae {ooliable. 
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projects 14 or 15 inches beyond the anus. In the natural 
(imezcited) state the tabe is cnrred forwards and opens on 
the under surface of tiie belly, but by distention of the crura 
clitoridis it can be so far straightened that the orifice looks 
almost directly backwards, being then beneath the anu8» but 
separated fh>m it by a considerable intervaL Thus the urine is 
ordinarily discharged downwards and forwards, but sexual con- 
<2;ress takes place in something like the position ordinary among 
quadrupeds/ 

In the upper half of the uro-geuital canal, above the root of 
the clitoris, its walls are invested by nearly circular muscular 
fibres, which are less distinct on the side adjacent to the rectum, 
and are also less developed in the lower part of this space. A 
strong band of muscular fibres is attached for about 2 inches 
to the body of the clitoris, near its root, and extends upon the 
sides of the uro-genital canaL These fibres diverge consider- 
ably, the lower ones passing nearly transversely, while the upper 
ones pass upwards and forwards at an angle of about 45^ They 
terminate along a defined line on the intestinal side, so that the 
muscles of opposite sides are separated by a dear membranous 
space of about 2J inches. Some of the higher fibres are con- 
tinued over the side of the rectum, and become continuous with 
the anterior fibres of the sphincter ani, while a number of more 
scattered fibres proceed from the upper pai-t of the uro-genital 
canal, and are lost upon the sides of the rectum. The last nine 
inches of the canal have the walls thin and comparatively mem- 
branous, but muscular fibres can be still detected, which are 
attached to the sides of the clitoris and surround the tube. 

When the uro-genital canal is laid open, its inner surface is 
seen to be lined by a smooth mucous membnme. Au inter- 
rupted line of dark spots is visible near the external ouUet, 
running about an inch apart ficom the defined line which marks 
the junction of the epidermic and epithelial surfaces. Two 
sinuses (canals of Malpighi ?) open on the superior (intestmal) wall 
of the canal about the middle of its course, and can be traced for 
about 2 inches upwards. They open towards the outlet of 

^ Dr Wattim infanna iu that fhe «vidfliioe of egre-witneHwa, thoq^ not ao 

ample or explicit as might be desired, goes to show that fhe female reata apoa 
the fore*kncea with the hind lege extended in the atanding poatme. 
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the uio-genital canaL No glandular bodies were discovered in 
connection with the sinuses. The orifice of the urethra is a 
simple rounded opening on the aide remote from the rectnuL* 

The uro-genital outlet is not situated near the anus, but Is 
ordinarily drawn forward, so as to reach the symphysis pubis. 
Its sides are very loose and do not appear to be provided with 
a distinct sphincter. The labia, or loose folds covered with 
mucous membrane, form a hood or prepuce to the prominent 
glans clitoridis. 

CUTOBIS. 

In our specimen the clitoris measured 14 inches, and 

the glans projected nearly 2 inches. The two diverging crum 
spring from tlie rami of the os pubis. Beyond this junction the 
clitoris is nearly cylindrical. The vessels and large nerve lie on 
either side, while in the middle line, enclosed in a distinct 
membranous sheath, is the common tendon of the retractores 
clUoridis. These consist of a pair of small tapering muscles, 
which unite about 5 inches below their origin in a common 
tendon. This passes along the dorsum of the clitoris, and is 
inserted into the glans. The cavernous structure of the crura 
clitoridis is well marked, and they can be easily inflated. The 
glans is terminal and semi-globular. 

AcoESSOBT Beproductivb Obgans. , 

The maramri' are pectoral, and two in number. They lie 
between the fore-legs. The two glands are contiguous, and the 
nipples are nearly intermediate between the middle line of the 
thorax and the axilla. 

A temporal gland, situated above the zygoma, and half-way 
between the eye and the ear, may be possibly an accessory 
reproductive organ. It is flat> and in our example of squarish 
outlina It lies upon the temporal muscle, from which, how- 
ever, it is separated by the temporal venous plexus. The excre- 
tory duct is short and of very small calibre, opening from the 

* Hunter {£^{salJ^^ and Observations^ vol- ii. p. 176), says that "at the tennin- 
ation of the proper vagina its cavity contracts at once, almost into a blind end ; 
in tbecsntn of which then are tiuwe amaU opvungs, nsiiher of th«m Ingar tiian 
• crow-quill ; the two lateral of fhflse load to two tmiU Mcs whioh pi« % litdo 
along the sides of the oomnum TegiaA.** 
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lower end of the gland. In the male and during Ihe ratting 
8ea8on» a copionB flow of odorous liquid Is said to be discharged 
from the orifice. Our example was an immature female, but 

the gland was nevertheless well developed and conspicuous. It 
measured 3^ inches by 3 inches, and weighed about two 
ounces. 

XJKINARY ORGANS. 

Each kidney showed five lobes in our example, but other 
dissectors report various numbers, from two to eight or nine. 
The lobes were essentially distinct, each having its own cortical 
and medullaiy substance and a separate calyx, but the external 
separation was not veiy marked. Two or three Malpi^^iian 
pyianuds, hardly projecting into fttua calicos, were found in each 
lobe ; on the flattened apex of each the renal tubes were distin- 
guished by the eye. The calioes of the three anterior lobes 
united to form a common canal, which after a course of about 
3 inches was joined by a similar tube formed by the union 
of the two posterior caUces. Here the ureter was much dilated; 
it tapered towards the bladder for the first 4 inches of its 
course, and then continued with a nearly uniform diameter to 
near its termination, where it suddenly narrowed. The whole 
length was 18 inches. 

The supra-renal capsules were transversely elongate, tapering 
to a point on the outer side. 

Comparison of different descriptions of the elephant's kidney 
reveals much discrepancy as to the number and distinctness of 
the lobes^ the number of calicos and their mode of entry into 
the ureter. The unlikeness of Gamper^s figure to our dhisection 
is extreme. 

The bladder presents no remarkable features* The orifices of 
the ureters were seven-eighths of an inch apart^ (in our young 
elephant), and the orifice of the urethra was about two inches dis- 
tant from them. The ureters lie for about an inch between the 

coats of the bladder. In the young female the urethra is about 
an inch long, opening on the front of the uro-genital canal close 
to the proper vagina. 

' In Dr Watson's example the two ureters were separatecl Igr a distance of 8^ 
indiM^ and by Sat 2| iaokaa in th» wall of tho Uaddw. 



68 



STUDIES IN COaiPAIUTIVE ANATOMY. 



HEART A^D VESSELS.* 

Heabt. 

The heart of the elephant has been repeatedly dissected, and 
may now be treated briefly. For fuller particnlars the reader 
may consult Vulpian and Philipeaux,^ together with the collec- 
tions and additions of Dr Morrison Watson. 

The pericardium is pointed forwards, where it is united to- the 
base of the heart. Two fibrous cords pass from the back of the 
pericardium to the tendiuous centre of the diaphragm. Dr 
Watson finds them specially connected with the anterior of two 
plates of yellow elastic tissue which cover the two surfaces of 
the muscular portion of the diaphragm. He observes further 
"that the pericardiac band of the right side was entirely com- 
posed of that peculiar form of yellow elastic tissue which, so far 
as I am aware, has only once before been described, and that in 
the ligamentum nuchse of the giraffe by Mr Quekett In the 
left band, as well as in the plate into which the bands ei^aniled, - 
the elastic tissue presented the usual appearance." Yulpian and 
Fhilipeaux speak of the fibrous band as single. 

The base of the heart is depressed forward, and the interven- 
tricidar septum is nearly vertical and longitudinal. In the fol- . 
lowing remarks we shall use terms of direction and position with 
reference to the natural state of the parts. The base is under- 
stood to be anterior, the apex posterior, and the right auricle 
dorsal or superior. 

With respect to the general form of the heart, the separation 
of the apices of the ventricles is the most important feature.^ 
Yulpian and Philipeanx say : " II n'y a pas de sillon inf^rieur 
inter-ventiiculaire nettement dessine. II y a, au contraire, un 
sillon snp^enr tr^a profond, qui, du milieu de la base du coenr, 
se porte au Toisinage de la pointe.*' In our example the case was 

* It was our fint intontum {supra^ p. 8) to omit tiie beart, lungs, tad livar, 
SMing that MeiBza Ynlj^aa and PhiUpeaax ham deaeribed them ao minntely, lot 

on comparing their acconnt with our dissection, and with Dr Watson's notes, 
■we find not a few discrepancies of greater or loss iniportanoo. A ahoit notice of 
these viscera is therefore included in the present memoir. 

* Ann. Set. Nat. Zool. 4« ser. torn. v. p. 183 (1856). 

s Iq some Oetacea the apex of the heart Is indoited, whflo in Sirenia, parti* 
eolaity in tha dngong^ tihe aapantion itf the Tentriclea is vmn more mailed than 
in the elephant. 
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almost reversed; the superior groove was shalloyr and umm- 
portant, whereas the apioal interventricular groove was deep and 

conspicuous. The right side of the heart is, so to speak, rotated 
upon the centre of the left; the right auricle being tlirown to 
the dorsal surface of the heart, while the principal axis of the 
right side, passing directly through the auriculo-ventricular 
orifice, is inclined upwards, instead of lying nearly horizontal, 
as does that of the left side in the animal as it stands. The 
inferior face (anterior of man) gives no indication of this tilting 
of the right side, except that the right auricle is displaced ; the 
two ventricles meet along a straight line and divide the lower 
surface nearly equally. Yulpian and Phllipeaux found much 
fat at the base and on the front of the ventricles — ^the only 
instance we can recollect in which any considerable quantity of 
this substance has been met with in any part of the elephant. 
The heart dissected by us was perfectly destitute of fat 

Bight Attride,—The walls are thin, but strengthened by pecti- 
nated muscles above, as well as in the appendix, which is 
hardly separable from the general cavity. Vulpiim and 
Philipeaux describe the wall as areolated t<:)wards the ven^e 
cavae, but this was not the case in our example, except behind 
the left anterior cava. Two anterior vena? cavae (right and left) 
enter, one towards the base, the other towards the apical end, 
and a posterior vena cava on the dorsal and external side, some- 
what in front of the left anterior cava. A sigmoid valve passes 
from the external side of the right anterior cava, adjacent to 
the appendix, curves round the ventral side of the orifice, and 
is then continued as a long membranous lidge of slight projec- 
tion to the basal or anterior side of the posterior cava; it then 
crosses that opening on its ventral margin, becoming somewhat 
more prominent, and serving as a proper valve to the posterior 
cava ; finally, it gradually disappears along the base of attach- 
ment of the Eustachian valve. This agrees tolerably well with the 
description of Vulpian and Philipeaux ; aiKl with Dr Watson's 
figure, though in the text of his description he says that the 
valve passed round the upper margin of the right anterior cava. 
A large Eustachian valve separates the posterior from the left 
anterior cava. The great coronary vein opens into the left 
anterior cava under cover of a pectinated muscle. 
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The two superior venaB cavse in the elephant, as in numotreinata, 
maisapialay many lodente, tiie hedgehog, and the hat^ and hy a laxe 
deviation from the ordinary rule in lie human suhject also, are 
explicable as a retention of an embryonic structure very general in 
vertebrates. At first the blood is returned to the heart by an anterior 
(jugular) and a posterior (cardinal) pair of venous trunks, as^ well as 
hy a median posterior, which persists and constitutes the inferiofr cava. 
The caidhial and jugular veins of each side imite to fonn a precaval 
or canal of Cnvier, and the two precavals are primitivdy tinited into a 
common trunk which enters the undivided auricle. The common 
precaval trunk ultimately forms part of the right auricle into which 
the two pre(;avals then open separately, forming the right and left 
superior (or anterior) venae cavae. A transverse connection IB necxt 
estahiished between the jugular veins; the left jngolar, hdow the 
transveiBe hsanch, and the left precaval contract and become obliter- 
ated; while the enlarged transverse branch becomes the left innomi- 
nate vein, and the lower part of the right jugular together with the 
right precaval forms the single superior (or anterior) vena cava of the 
higher manmialia. The coronary sinus is, according to Mj Mft?Bhal1, 
the only part of the ]d!t anterior cava which in these Tnammals re- 
mains pervious. (See Bathke, Meek^t Archiv. 1830, p. 63; and 
Ueber dm Bau und die EntwicMung des Venensydems der 
WirheWiiere, Konigsberg, 1838; Bardeleben, Mutter's Archiv. 1848; 
I^Iarshall, PhU. Tram. 1850, part i ; and Owen, Anatomy of Verte- 
brates, voL iil p. 551.) 

Might VentrieU,— The « incomplete septum " of Vulpian and 
Philipeanz seems to consist merely of the more or less united 
fleshy colnmns. In our example these differ considerably from 
the description of the authors just named. Four or five are 
attached, low down, to the external wall ; three or four others, 
less distinct, from the ventricalai wall to the interventricular 
septum. All the very numerous tendinous orads spring from 
fleshy columns, though these have not on the inner side of the 
ventricle any considerable free extent. No corpora Arantii are 
present on the semilunar valves of the pulmouary artery. The 
wall of the ventricle is cavernous towards the tricuspid valve, 
and also along a line leading from the apex to the orifice of the 
pulmonary artery, close to the ventral border of the interven- 
tricular septum. The tricuspid valve may have one or two (in 
our example two) small additional cusps. 

left ul«ncfe.— The entry of the pulmonary veins seems to vary. 
Vulpian and Philipeaux found two openings into the auricle— 
a small internal and a large external, which latter received 
three of the pukaonary veina Dr Watson describes four 
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separate openings. .In our dissection there was a large central 
orifice and a smaller one on each side — one internal and the 
other external ; but the external vein was not altogether clear 
of the central one. A thin ridge upon the internal surface of 
tJbe auricle separates the central ham the internal orifice. Tlie 
▼ems enter a thin and membranous sinus, which is slightly 
separated from ihe lest of the anxide by a prominent fleshy 
ridga Part of the edge of this ri^ge forms the ^'valvular 
structiire'' noted by Dr Watson. The wall of the left aoride 
is strengthened, especiaJly on the anterior and external sides, by 
numerous trabecnla. The fossa ovalis is distinguishable only 
by a slight transparency. 

Left Ventricfe : — The mitral valve forms a continuous mem- 
branous ring, but indications of a separation into internal and 
external cusps are visible. Vulpian and Philipeaux found only 
two fleshy columns in the left ventricle — one above and the other 
below. We can distinguish four or more, all nearly on the same 
level, but divisible into an internal and external set. The 
aortic valves axe continuous with the inner mitral. 

Coronary Vessels, — Camper was probably mistaken in saying 
that there is only one coronary artery. Like several previous 
observers, we find two. The great coronary vein opens into the - 
left anterilor cava. 

Pulmonary AfUry. — ^Three dilatations, conesponding to the 
sinuses of Valsalva, are distinctly visible externally. The artery 
passes forwards, upwards, and to the left^ curving round the 
aorta and dividing in the concavity of the aortic arch into two 
branches, one to each lung. The nearly obliterated ductus 
arteriosus passes obliquely from riglit to left, from the pulmo- 
nary artery shortly before it divides to the aorta, which it enters 
immediately to the left of the left subclavian artery. 

Aorta. — The arch of the aorta gives off a very short innomi-| 
nate trunk, which subdivides into the right subclavian and the 
two carotids, and secondly, a left subclavian.^ An arteria 
ikifroidea ima proceeds from the point of separation of the two 
carotids. 

^ Cuvier and Mayer seem to have found three tninks, viz., right subclavian, 
carotid, and' left rabokviaa. Hunter, Owen, Ynlpian and Philipeaux, and 
WabMn agree with tha atotement in liie text. 
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We have traced the arteries throughout the body, but the 
details of distribution offer few significant featmes. 

AtUerior Venm Chfoa, — Dr Watson observes that " each was 
f oimed by the junction of time laige tninks a short distance in 
front of the arch of the subclavian arteiy. Of these, one came 
from the outside, a second came from the direction of the middle 
line, whilst an intennediaij^ one passed directly backwards. 
The vena cava of each side, thus formed, passed directly beck- 
wards, receiving in its course several smaller veins, one of which 
was the trunk formed by the union of the companion veins of 
the mammary artery, and finally opened into the right auricle. 
In addition to these, the right anterior cava received the azygos 
vein immediately before piercing the pericardium. There was 
no trace of a small or left azygos vein : the posterior cava, 
immediately after piercing the diaphragm, opened into the 
auricle.'' 

Veins and Ysnous Plexuses. 

The most striking peculiarity of the veins lies in the plexuses 
and ftee anastomoses which occur in nearly all sheltered parts 
of the body. We find extensive plexuses in the superficial and 
deep temporal, pharyngeal, pectoral, anterior and internal femo- 
ral, popliteal, axillary, and brachial r^ons, besides less impor- 
tant communications elsewhere. l%e veins are in general lax^e 
and capacious. In some cases, at least, valves are wanting in 
the plexuses, but we were unable to test the freedom of com- 
munication in different directions by a general venous injection. 

Superficial Temporal Plexus. — Tliis lies above the zygoma and 
behind the eye, beneath the temporal gland and superficial to 
the temporal muscle. Its communications are with the tem- 
poral vein by means of a superficial branch which crosses the 
posterior end of the zygoma, with the internal maxillary and 
facial veins, and with the deep temporal plexus. The temporal 
artery crosses the zygoma immediatdy behind the vein noticed 
above, and gives branches, which do not inosculate, to the area 
of the venous plexus.^ 

* Neugebaur has described a temporal venons plexns in thft goose {N(»'a Arfa^ 
vol. zxi. p. 521. 1845). In Froiiep's 2iotizeii, Oct. 1832, p. 89, Otto has 
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Deep Temporal PUxms, — On leflectiiig the temporalis muscle, a 
laige and intricate venous plexus is seen. The laigest of the 
contributoiy veins cross the temporal fossa longitudinally under 
cover of tiie zygoma, and communicate in firont with the inter- 
orbital veins. Two considerable branches pass in front of the 
neck of the lower jaw to communicate with the superficial tem- 
poral plexus, as also do some smaller branches at the anterior 
border of the temporalis. 

Pterygoid Plexuses. — There is a complicated network of veins 
overlying the ptnygoideus extemus, and communicating (1) with 
the longitudinal veins of the deep temporal plexus ; (2) with the 
internal maxillary vein ; and (3) with the superficial temporal 
plexus, bj means of the veins passing in front of the neck of the 
lower jaw. 

When the pterygoidem esetemm is reflected, a free anastomosis 
of large veins is found, which receives branches from (1) super- 
ficial temporal; (2) deep temporal (5) superficial pterygoid 
plexuses ; (4) inferior dental veins ; (5) vense comites of menin- 
geal artery. The plexus discharges into the internal jugular 
vein by four large trunks, 

Pharyngeal Plexus. — ^This lies at the back of the mouth, and 
has been noticed in the description of the pharynx. On each 
side it receives muscular and vertebral veins ; the internal 
jugular, with lingual, muscular, and facial branches ; the internal 
maxillary ; and a descending palatine vein. A single traufiverse 
branch connects the plexuses of the two sides. 

Pedoral Plexus. — Beneath the pectoralis is a plexus of great 
extent and intricate arrangement, which effects communications 
with the intercostal, internal jugular, axillary, and internal 
mammary veins. 

These particulars will probably suffice respecting vascular 
arrangements whose physiological interpretation is as yet so 
obscure. The plexuses of -the extremities lie usually in the hol- 
lows of joints, and are both numerous, intricate, and capacious. 
Our notes and drawings preserve many details which it is not 
thought needful to describe in print. 

scribed the soperfidal temporal pleonu of iOaa elepliant as arUrialf an error oor- 
rected by Dr Watson. The eame mietake is repeated in Oven's Anatomy of Per- 
UbraUtf vol. iii p. 5i$. 
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Van der Kolk and Yrolik/ Hyrtl,' and others' have collected 
many examfdes of vascular plexuses in vertebiate animals^ and 
have suggested several possible theories of their physiological 
effect It seems necessary to distinguish and classify before any 
explanation is attempted, for no single explanation can possibly 
apply to all the leoorded cases. Arterial and venotis plexuses 
must be carefully separated, though this has not always been 
attended to. With respect to the urrangement of their com- 
ponent vessels, some plexuses arise by the breaking up of a 
trunk into many small branches, which subsequently reunite, 
and may be compared to a rope untwisted in the middle {/uni- 
form plexuses). Others form a network of communication be- 
tween different vessels {retifcrm plexuses). Others, again, are 
due to the sudden breaking-np of an artery into many small 
branches, which may anastomose, but do not reunite ; or to the 
entry of many small veins into a common trunk at or near the 
same place {diisMniitiwe plexuses). 

Such plexuses as we have seen in the elephant are all venous 
and retif orm. We bave no confident opinion respecting their 
physiological meaning. It may be worth while to remark that 
they are so extensive as to constitute in the aggregate a not 

I inconsiderable reservoir of blood, which may remain nearly 
motionless, or move sluggishly when the animal is at rest, but 
must be impelled towards the heart by energetic contractions of 
the adjacent muscles. The small development of the lymphatic 
system is also an important, and not impossibly a related fact. 
The lymphatic glands are few and small, and the thoracic duct 
was not, in our example, materially larger than in an adult man. 
That the venous blood lodged in these many plexuses may have 

^ an absorbent ofBice is a possible view, but one npon which we do 
not venture to lay emphasis. 

* "BeolMrdiMsarlesplfizoiTMoiddra 

AnileidMB, tmuL in Awn* 8eL NoL ZooL 4« aAr. torn. t. p. Ill (1856). 

* ** Neue Wundemetze und Oefiechte bei Ybgeln und SjjUigethieren," Kais. Akad. 
d. Wiss. Math. ncUurto. Bd. xxii. (1863). Also reprinted separately, 1864. 

' Miiller, Yon Baer,^ Carlisle, Breschet, Milne Edwards, Turner, Marie, kc 
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BESPIBATOBY STSTEll 
Labtnx. 

Tin tbyioid oonBists of two ihomboidal al»« wboae superior 
and inferior tadan lespectively oonyeige forwards to the 

middle line at an obtnse angle. They are continuous in front 
for the upper half of their depth, and strongly connected by 
yellow elastic tissue in the lower half. The cornua project very 
slightly. To the postero-superior angle the cartilaginous tip of 
the thyro-hyal is articulated by a capsule lined with synovial 
membrane ; the postero-inferior angle is similarly connected with 
the prominent lateral facet of the cricoid cartilage. The cricoid 
and arytsdnoid cartilages differ in no material respect from the 
same parts in man. Professor Owen observes that " the cricoid 
extends posteriorly over the fiist tiiree tracheal rings."^ This is 
not the case ; the three npper rings of the trachea axe obliqnely 
cat off behind, and their edges are connected with tiie lower 
border of the cricoid. The epiglottis is very thin and flexible. 

The eriothih/yroideii are closely united in the middle line (G. and 
L. — 261, fig. 2, z^). €hv!(Hirytammdeu8 posticus passes vertically 
to the base of the arytaenoid cartilage, and the muscles of oppo- 
site sides blend. There is no cemto-cricoideits. Arytcenoideics 
consists of a single set of fibres, which converge from each side 
to a transverse median tendon. The upper fibres are continuous 
with tkyro-arytwiioideus, so that the two muscles form a com- 
plete ring round the larynx. Crico-arytcenaidem springs from 
the upper half and edge of the side of the cricoid cartilage ; it is 
almost continnous with thyriharytcenoideits towards its insertion. 
Thyro-^xrytamoideus arises from the whole depth of the thyroid 
cartilage in the middle line, including the elastic tissue which 
doses the inferior vertical notch. The fibres pass downwards 
and backwards, to be inserted into the outer and posterior sur- 
faces of the aiyteenoid cartilages. The muscle is continuous 
behind with the upper fibres of aryttmoideus. No depressor of 
the epiglottis was made out. Hyo-epiglottideus (elevator of tlm 
epiglottis) is a strong muscle arising close to its fellow, from 
which it is separated by a septum of yellow elastic tissue. It, 

1 AmL of rertt^rates, toL iii. p. m. 
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springs from tlie basi-liyoid close to ihe middle line, and passes 
direcflj backwards to the anterior surface of the epiglottis, 
having a length of about three inches. The two miiscles under- 
lie the thyro-hyoid membrane and support this part of the floor 
of the pharyngeal pouch. Camper's drawing (pi. xii. fig. 4) is 
fairly coiTect, except that he does not indicate any separation of 
the muscles of opposite sides. 

The upper or false vocal cord is rounded and hardly apparent 
except behind. The lower is straight and well-defined, with a 
sharp vibratile edge. A small laiyngeal pouch leads backwards 
from the ventricle, and extends for a short distance under cover 
of the antero^^xtemal border of the aiytasnoid cartilage. 

The superior laiyngeat nerve pierces the anterior border of 
the thyioid caitQage near its centre. 

Below the aryteenoid cartilages and vocal cords the internal 
surface of the larynx is covered with longitudinally wrinkled 
yellow elastic tissue similar to that of 'the trachea. The mucous 
membrane above the vocal cords resembles that of the pharynx. 

Tbachea. 

The trachea consists of about thirty rings. These are incom- 
plete behind^ and occasionally subdivided, the joints being 
enclosed in synovial capsules. The tube is lined by yellow 
elastic tissue thrown into firm and very narrow longitudinal 
folds. The space between the ends of the rings behind is occu- 
pied by two distinct layers of nnstriped muscle, the outer layer 
being transverse and the inner vertical in the central part, but 
radiating outwards lateraUy. 

Bbonchl 

" The right bronchus consisted of eight, the left of six rings. 
In addition to these, however, there were several cartilaginous 
nodules of small size representing rudimentary rings. No 
accessory bronclius, such as is so common among the ruminants, 
was met with, the azygos lobe of the right lung receiving its air- 
tube from the right bronchus after it had entered the substance 
of the lung/' — (^Wataon.) 
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LUNO& 



The shape of the hiDgs is adapted to the deep and nairow 
thorax ; the whole of the yentral snrface is in contact with the 
diaphragm, which extends forwards to the second or third rib. 
The visceral and parietal layers of the pleura are dosely con- 
nected together by matted elastic tissue, while the pleural sac is 
at the same time pretty generally adherent to the thoracic wall 
on the one hand and to the surface of the lungs on the other. 
The right lung, according to Vulpian and Philipeaux, has a 
small upper lobe, a triangular internal lobe, which rises towards 
the trachea, and a very considerable third lobe. Dr Watson ^' 
found only two lobes, of which the smaller lay on the left side 
and projected transversely from the lung immediately below / 
the hilum. In our example the arrangement was nearly the 
same. The left lung is undivided. The lobules are very easily 
separable. Dr Watson observes that the bronchi branch irre- 
gularly, and that upon entering the lung they immediately lose 
the cartilaginous laminae. This was the case in our subject also. 



We are not able to give any useful information respecting the 
nervous system of the elephant. The brain was not removed 

until eight months after death, when its internal structure was 
much broken down. We have traced the chief nerves, but find 
no peculiarities sufficiently remarkable to justify a minute 
description.^ 



Mayer describes a special depressor of the lower eyelid, and 
Dr Watson conlirma the statement. It arises with the recti 
and obliqui from the bony canal posterior to the orbit, and 
passes forwards beneath the eyeball to be inserted into the 
cartilage of the lower lid. Br Watson notices also "a very 

^ For the relative sizes of the cranial nerves, Dr Harrison's description may be 
oonmitad. Quoted (with figure) in Sir J. Emenon Tmnent'e Mmml Bbtvry 0/ 
Ceylonf p. 95. 
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extensive and well-developed periosteal muscle," which " cor- 
responds exactly in position to the similar muscle in the sheep 
and deer."! The muscles which pass from the upper and lower 
eyelids to be inserted into the third eyelid we not, according to 
Dr Watson, distinct muscles at ail, but fibres o£ the orbicularis 
palpthra/rwn. 

Camper, Harrison, and Watson agree in stating tliat no tme 
lachrymal apparatus is present. The Harderian gland lies 
between the inner wall of the orbit and the rectus vniermis; its 
excretory duct opens on the surface of the third eyelid. 

Ear. 

The membrana tympani is of oval form, and looks downwards, 
outwards, and a little forwards. The malleus is attached above 
the centie to the apex of the shallow funnel, which, as in other 
mammalia, projects inwards from the tympanic membrane. 
*Xb» apex of the fonnel is directed upwards and forwards. In 
our young example the long diameter of the membrane was 
} inch, and the short diameter | inch les& Sir Everard Home 
gives inch as one dimension, and rather more than an inch 
as the other.' This was probably from an adult animal The 
middle layer contains the usual radiating and circular fibres. 
No peculiarity of importance was observed with respect to the 
ossicles. 

NosK 

The cartilaginous nasal septum continues forwards the plane 
of the vomer and of the perpendicular plate of the ethmoid. 
It ends in front by a tapering projection which extends in 
advance of the bony nares, and supports the aUnasal cartilages. 
The cartilage of the septum is not prolonged into the fibrous 
and muscular septum of the proboscis. Its upper edge gives 
origin to a set of longitudinal muscular fibres, which increase in 
number below, and ultimately blend with the under surface of 
levator prdboscidis. The same edge gives off on each side a 
narrow lateral process, continuous along the whole length of the 
septum, and to these processes the alinasal cartilages are attached 

^ Described by Professor Turner in the Proe. Royal Phy». Soc £dinbai|(h. Dee. 
X9, 1861, and Nat. Hist. Eeviewy Jan. 1862. 
* Phil. Trans, for 1800, p. 4. 
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in front of the bony nares bj a simple hinge-joint^ without 
synovial capsule. In onr yonng example each alinasal oaitilage 
measnies four inches in length and lees than one inch in width ; 

it has a slight curvature forwards and outwards. Its external 

margin is conuected with the bony nares beneath levator prth 
hoscidis by a thin, tougli, and extensive sheet of fibrous mem- 
brane, which can be traced downwards into the lining of the 
air-tubes of the proboscis. The membrane is capable of disten- 
sion, and forms a kind of pouch, which greatly enlarges the 
capacity of the nares at this point Transverse muscular fibres, 
continuing the series of the radiating fibres of the proboscis, 
connect the sides and under surface of this pouch with the 
maigin of the bony naies. Another set of transverse fibres 
(dUatornaria), extending across the alinasal cartilage and tak- 
ing origin from it, passes to the acyacent border of the pouch, 
leaving a dear space about an inch in width between them and 
the lower transverse fibres. This upper set {diiator ftans) 
would, when in action, tend to raise the free or external edge of 
alinasal cartilage, and thus increase the capacity of the pouch, 
while the lower transverse tibres would assist them to enlarge 
the pouch by drawing its sides outwards. The alinasal pouch 
is the only considerable chamber in the nose or tniiik of the 
elephant ; it may serve an important purpose in the storage of 
liquid. Behind the anterior bony nares we find a second lateral 
(aliseptal) cartilage. It is not perfectly continuous either with 
the nasal septum or the alinasal cartilage. It is connected with 
the former by a fibrous hinge-joint; with the latter by a strong 
elastic sheet, in which are a number of muscular fibres, which 
take origin from the upper border of the bony nares, and con- 
verge tovrards the fore end of the aliseptal cartilage. The posi- 
tion and form of this cartilage are those of a turbinated bone, 
but it is wholly unossified ; its size is small in comparison with 
the relative development of the turbinated bones in most mam- 
mals. Its chief extension is in the direction of the nasal passage, 
and this dimension is about four inches in our specimen ; the 
greatest vertical depth is two inches. The anterior half of the 
cartilage falls away outwards from the plane of the posterior 
half, so as to give rise to a decided step in the middle of the 
length. The general direction of the cartilage is vertical, but 
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somewhat irregular, and the lower edge is rather nearer to 
the median plane (especially in its posterior half) than the 
upper. This aliseptal cartilage forms part of the outer wall of 
the nasal passage, as well as the inner wall of a transversely- 
contracted channel' wiiich leads from the nasal meatus to a 
laige frontal sinus. The muscular fibres attached to the fore 
edge of the aliseptal cartilage^ which are eontinuous with the 
lower set of the transverse fibres of the alinasal pouch, when 
they contract^ draw the cartilage towards the bony or outermost 
wall of the nasal chamber, and very effectoidly dose the 
entrance into the air-siniis. The lower border of tiie cartilage, 
for somewhat more than the anterior half of its extent^ is con- 
nected with the \vall of the nasal chamber by a strong band of 
yellow elastic tissue, which forms part of the dividing septum 
between the proper respiratory passage and the entrance to the 
frontal air-sinus ; it serves to antagonise the muscular fibres 
which close the valve. The posterior extremity of the cartilage 
is connected to the lateral wall by a mass of fibrous and mucous 
tissue, which forms the anterior boundary of the special rcspira- 
toiy chamber, and separates this from the channel leading to 
the frontal sinus. The aliethmoidal volutes are disposed in 
about seven laminaft, which gradually diminish in size backwards, 
and closely resemble the bony framework of the olfactory organ 
in- the horse. Behind this point the nasal passage Hes between 
the hard palate and the spheno-palatine surface^ Its vertical 
extent in our young example is nearly three inches, hut the 
transverse width is extremely small, and hence the nassl , pas- 
sages seen from behind present the appearance of greatly elon- 
gated vertical slits. (See p. 50.) 

Dr Watson believes that the valve-like aliseptal cartilage is 
adapted to obstruct the flow of water into the air-sinuses of the 
skull during its passage along the narial tubes. We are disposed 
to question the normal passage of water along this highly 
sensitive tract Examination of the parts discovers no valve or 
other provision for proventing water flowing from behind for- 
wards^ from gaining free entrance into the olfactory recesses. 
Moreover, the only important receptacle above the stomach is 
constituted by the pouch adjacent to the alinasal cartilage. We 

^ Seethe quot«tioBfhmiI)rW«tKiii't]iMaMlroD|ft. 64. 
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aie inclined to suppose that tbe water lodged here (if, as we see > 
no reason to doubt, the pouch in question actually serves as a 
receptacle for liquid) is pumped up through the proboscis, and 
never passes backwards beyond the anterior bony nares. The 

water which, accordino^ to the testimony of many observers, is 

regurgitated from the stoiiiach, would, we imagine, be withdrawn 
exclusively by the tip of the proboscis inserted through the 
mouth into the pharyngeal pouch. 

CONCLUDING REMARKS. 

It may be worth while to direct the attention of ftiture dis- 
sectors to certain points, which have been passed over or 
inadequately treated by us. Most of these are superficial or 
easQy made out, and it is to be boped that the first opportunity 
may be seized of correcting our notes. 

1. The cutaueous muscles should be redissected aud more 
fully described. 

2. The sterno-humeral and superficial cervical muscles {jpcdor- 
alis, masto-humemlis, drnw-maxillaris, stcriw-mastoideiis) were 
insufficiently noted by us aud iu the first hasty examination of 
the thorax, made before the possibility of a complete dissection 
was entertained, these muscles were mutilated beyond recovery. 
We have attempted to piece together and interpret the remain- 
ing shreds of muscle, but the lesulte are not altogether trust- 
worthy. 

3. The large intestine should be studied microscopically while 
quite fresh. 

4 The brain should be removed immediately after death, and 
minutely investigated. The parts liable to be injured iu the 
process of extraction are now well known. 

The difficulties attending the anatomical examination of a 
single example of a very large animal must be our excuse for 
many shortcomings. If we shall be found to have aided the next 
observer as much aa Camper, Cuvier and Watson have aided us, 
we shall at least have repaid our debt. We do not doubt that 
much, very much, remains to be done before the structure of this 
single species is adequately made known. Minute and accurate 
knowledge of the anatomy of the dephant will be found of 
special value, and competent anatomists are happily not so few 

F 
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that we need grudge tlie tinie and labour which minute and 
aocmate knowledge is sure to oost. 



The foregoing memoir was originaUy contributed to the 

Journal of Aimtomy and Phjjsiolofji/, where it appeared in 
January, April, and October 1878. A slicnt notice of the male 
generative organs has since been added. In reprinting, the 
word "inaccurate" (p. 28 line 34) hasbeeu accidentally changed 
to "accurate.** 



h. Humerus. 
CO. Coracoid process, 
ol. Olecranon. 
pet, FedoralU, 
r. Radius. 

Scrmim magmis, 
8C. Stib-scapularis. 
ep. Snpra-spinatus, 
tm. Tares mqjor. 
bL Biceps. 

eb, Ooraeo-braehialis. 
tr, Trieepe, 

de, Dors'o-rpitrochlearid. 

ha. lirodiiaUs aiiticus. 

ecr. KxhnLsor carj)/ radialis longior. 

ep, Extemor proptius poUicis. 

fcr, Flexor carpi radiaUa. 

fid. Flexor lonrjiis digiiorum, 

pr. Proiialnr radii teres, 

br, Bxachiai artery. 



Fig. 2. Flexor side of left fore^unn. 

u. L'lna. 

el. Elastic ligament 

ecu. Extensor carpi nlnaris, 

feu. Flexor carpi idnariit.^ 

* TliU iihould pns.'i in front ol" /faw lougiu (iiyi(aruni, to be insei teil iuto I he 
pinfoim bone ftt x , 
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Fig. 1. Inner side of right fore-limb. 
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an, Aneonam. 

m. See p. 16, line 5. 

fp. Flexor langxis }wllirl,<. 
fbd. Flexor brevix <liijitoraiii.. 
auui. Abductor minimi digitL 
emd. JExiemor mrnimi diffiH. 
m. BacUal artery. 
un. Ulnar nenre. 
mn, MedUn nerre. 

Other references as in fig. 1 . 
\* Fig. 2 is drawn on a larger scale than fig. 1. 

Plate 1L 

Eig. 1. DiBsection of the root of the proboBcis. Side view. 

• Ip. Lemtor proboeeidie (wllioeM), 

dtL Dilator iiarium. 
an. Alinasal cartilage. 

tf, T^fansverse muscular fibres of alinasal pouch. 
Hg. 2. Front yiew. 

Plate III. 

Section through nasal pasaagee, pharjux, and larynx. 

fs. Frontal sinus. 

ee» Cranial cavity. 

e. Eustachian tube. 

ph.p, PliurynguaJ puucli. 

je. Jacobeon's canal 

hs, Basi-sphenoid. 

mx» Maiilla. 

pmx. Premaxilla. 

mil. Mandible. 

hi/. Hj'oid. 

tin, Alinasal caitilaffie. 

ae. Aliseptal cartilage. 

fU'. Alieihmoidal volutes. 

fh. Thyroid cartilaj^e. 

cr. Cricoid cartilage. 

cp. Constrictor pharyngis. 

Hind edge of nasjil septum , 

The ])ioportion8, esjiecially of the bony partis, will be found 
to dilier ironi those of the adult elephant 

Plate IV. 

Fig. 1. XJro-genital oi-gans (female). General view. 

i-r. ►Supra-reiial capsule. 
h\ Kiduoj. 
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h. Bladder. 

0. Ovary. 

ti. Uterus. 

V, YagizuL 

vg, Uio-genital canal 

d. Clitoii& 

r, Bectnm. 

Fig. 2. Ovary and coniniencement of Fallopiau tube. 
o. Ovary. 

Fig. 3. Commencement of uro-genital canal (laid open). 
h. Hymen I 
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